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SMtftot, IfflEN^yx^-l- • 

U» ^=3r< til ^n%ii%K<r)\m$$VM y?—rt)V 

{ TT I ) < fc fc 1 0»f-^ ■ 7"Cf 'y ? £<£5£ 

l, mmizmmj >?-^>v (ttd fr 

HSrWU Iffiah9>x^-h ■ -i-v*>V(?yJ?%:< fc fc 

u tffia7fffi{±, iffteh^^x^-b • ^*/uo^3r 

<fcfc locox-^^^K^-f l.^f 77^, tff 

§mmmftXTvy°i±, mm?-? ■ /o^?^ 

• -b^ybMZ^L. tfflB-r— ^ • *^>-b«#« 

t± , ^ftmifflEgiMBflSM y ? — ; ^/i/c7)B#p H i-t ^ > y 

ffftEEfrx-r^ii. PltN^yx^— T- • ^^/UO 
£*6fc, ^3r< fc fc 1 o^K4MHRfc«feff fCSfcse$*i 

9 ST £ <I fc . MXffftEKfrfc «t o TSU "9 ST ^>#i 
fcHtx— ? ■ 7 - 'n-/^^^(7)|fflET-^ ■ t^yh 

S£fc£#itfc-r 

[ nmm 2 ] BfftBK^sc^, ^tti-w ^t 

4*5: < fc fc 1 o<7) h 7 >xtf- b ■ f-v */P<7D*J«5: < fc 
fc l-^>c?5nrtg ; 5rb--y h ■ NfcJc-oT^^-^LiS 
ftS £ b *mW. b -th , 1 fciBtoZflfrffi. 

[ H*II3] CDMA^-f7<^7af»f?/0^ 

ffifflt--g.«awMm>-^x^Tiisft§ixs £ t £#mfc^- 

[If*JI4] Rfc. WE«-&f-ir*^ttJft&h5>' 
y^Jt (RFi) tfrnzb^yxtf— b - ^-v*/U9# 

«*^mm%tl. WiSib—b • "7-yf-y^Jt (RFi) 
14, tfflBh7>-X^-b ■ ^^^/U^tJgSa^U—h 

• V >y f>y^JRtt (RMj) tXy--;l- • 7 T ? ^ ( L 
F) toat^K, HfflExy-^ ■ (LF) 

t±, mtzb^yxtf—b ■ f*^K^Tt*it* 

0 . flWEXSr-JU ■ 7 r 7 * (LF)ll fffieWPal-te?' 
yfyi^t-gt'l)^ ifc, :4«5:< bi>2-z>com 
m^^ybX'^<bij2^cr>m t J:^td§. (LF„, 
L F c ) £^rf t £ fc #T# , ffflE^ < b fc 2 o«Jl 
fro^ffiiDgSl^fc^ (LF C ) tiffiBTE— HtBKSrJ 

(lf„) (4. iW^y-v;!/- t-ffcBBI^tfe 



[ffcfc«5 ] HfflEl/-b ■ ~?<7^y<7' ■ Xf y7^ 
BfflE«mafli>XT-A^=3:< fc fclo^MWH^ 
%<fck loOS»J1^5lffi$;a££fc£^f fc-f 

fi^if 3 o(£Rjht**> sit im.4 lizg&sml&z. 
imsm 6 ] mz, mm-&^*Mz& w^b^y 

h ■ ~?"/f-yy ■ Xf 7 71:^- b ■ ?'yf 
y^'Jt (RFi) tmiibyyXtf-b ■ ***)V&& 
*s<m.mix, BfflEl^-b ■ ~?-yi-y^it (RFi) 
(4. IfflEb^VX^-h • h 
• v-yf-y^Utt ( RMj ) fcxir-;!- • 7r?? ( L 
F) tOStfK, lff!EX^-;P- 7r^ (LF) 
IfflEh 5 yXrK-h • ft^;H^Tt*It* 
0. ^< fc t 2-9C?)-f y?— /SVI^ N V*^Si?"u— yS' 
- -jy^-AMJ, lfflEh^>-^?K— h ■ ^-v^y^ 
^TCo^tgiSft., IfflB^n-ys'^ ■ >f >^-ys;p 
«J#i!B#p H 1{i, itfffEf-^yxtff-l- • +"r*A'tz9&& 

{m.Tfo >0 . mmx*r-tb -7r;?(LF)(l 
<F>?X3—rt)V ■ 4y?—rt)VT— ST* 1 ), ^ 
< fc t, 20^0- rt)V ■ A >f—JVl<T'J?%:< fc l> 2 
■wmb-otzm. (LF D , LF C ) 2rfl-^4£fc^'T§, 
fflSEJJ«ar< fc fc 2o<73g2rofdI<7}fgi<7Di,e') (L 
F c ) <4J±ffi^- KfcBMKHt&Jh., lffiE^< fc fc 2 
o<7)M : 5r^fcf4«S2«fcc f ) (LFJ {4, n»S7 
t-Hfcret^tt^fLiittWfSfci-*. ft 

[ff*«7] It, 

IS] t b 5 h • f-^^t-PV>TtfflEK^« 

U 

- IfflEJE^- bcr>^-}V ■ 7 r 9 9 ( L F c ) * 

£ fc £-irtf 7 r )\s-'nzm-Thmm<F>'j?ts:< fc 

fc 1 otf^TiifffEE^St£ft3t^£Xx -yT^-irtf 

£fc*»mt-r-?>, urasBi a»6 3 . atf6<?5v^-mA» 

^3l(3tEK<7)77ffi. 
Cfft*«8] Stc, 

- Hffl E^-^r < fc fc 1 otfOT 1 - ^ ■ -tr ^ y h & ffifil^ 
-KT"irtf7 : "-^0^< fc fc-gP^eM^®fiIL, 

- IfflEh < fc fc 1 oco-f - ^ ■•fe^/'h* &Wi=t 

- FT%tf^< fc fc 1 oof-f ■ 7'n -y ^ 

t, mr&tihmibjyx.tf—b ■ ^^Mzmwi 

ftt>tUZ.'J?t£< fc fc 1 OCDfSS*B#HM V9—)*>)Wyfi&> 
fc. ^b'-y b ■ L^— h ■ H . S{/Mh'7 b ■ 
-1 ± D tffiv^< J: i, l-5CDfi«t'7 N • V—boy 
*—bcr>t£fr?>V—X ■ lyn-f^y' ■ ^e-KSril 
IR-rS^-r >y rSr-^tf^-rfca-r^X-f- yTCD^ 

<bhi->^ts^b^nwb^-h, msmi&$>3. 

[ft *JI 9 ] IfflEh- F-77fy/-Xf7 7°^\ 
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ff *f 3 tfXMSBBT* & ff * II 6 ^ A. 8 C7>V ^im^-If 
[ft^IIlO] tME^-A- 77?? (LF) *>\ 

folE^'n-A^ ■ ^y?-AMf-? ■ -fc^Xy h£ 
ffiffi*- HT'^T'V vfcv * t S iifflf 1 <7)m^r ( i L 
F n } ) tf»£>aBK3#i4*\ MIS^n-A/p ■ ^y?- 
^';^^< til oo-r— * ■ -fe?'^ y b SrJEIfi^- 
FT*^^4i:&(4iS2<0iH^ ( {LF C ) ) frt>M 

imem 1 1 3 Miam 1 corns < ilfj > 

C0g*£#tf i . |trlBlg2«*^ ( { LF C } ) ?&ij± 

14. — *-C(4. ^fJE-rs?"n-ys'^ ■ 4 y?—WCB 
- K \,z h h BSIH-fe y h <7)S5[ ct ~> T SEii § fu 

i-5tet§ii, MIEJEJBl/- 1- (j8) «4. WR*&* 

[ff*iai2] 'J?%<ti> 2~o(Db?yx#-b ■ f- 

IV ( TT I ) "CiKK thl OtfO-r— ? • 7"cr >y ? 2t{e 
ML. BfriafeiMB#p Q l-f y?-ys> (tt I ) <?)#*i4. 

B#IS£*U MlBb^yxiK-b • f-v */U^-&< fc 

* l . Mia§§B(4 . tuia h 5 y xt°- h ■ i-^^wj? 

^RIKiJ^aii, buIEt-? • /n7?Jf-? ■ -fe^ 
*yhNX#U MIB-f-? • -fe^y bco#«{4. * 
nmtuiafEMBfp^^ v9-)^)V<wm*;7* y h t;M 
ii^'ft^ WEiiasi-fe^OcyMi, mtm&^*)V 
co b 9 yx^r- h ■ f-v ^fc^toJMiafcfl!* L . 
faiBE?Wgf4. |3)th5yx*°-b • ^-vr^/Kafc* 
^< fc fc 1 o«0K4)«Rtofi#LT8l£3*i*-r 

— * ■ ^">yhSr. tuiB7-'-? ■ ■ty^yvco&x'^m 
9 yrc & <r t . mmtmwz x ot« 0 

tf-? ■ 7'n^j^OBrfta-T— ? ■ -fe^yhco^ 



^^VZ&tsm&v^Mzim-fhEM^-V&ftSE. 

-t&mw.Tfo^x. mtzbyyxtf-b ■ 

/KTTI) T-^=5r< t 1 ^f-? ■ 7"o . y ? 

mi. msummm^ ^-^KTTii^ii. 

*L. MIESM(4. IfflBh^yx^-h ■ -^-v^^ 

=3r<tt> 1 oroftftt. 7--? ■ -tr?>y biiis^as- 

tulBf'-? ■ -fe^yb(±|s]tejMB#p^-f y?- 
(TT I ) T^im^tL. MfBjlte^lSiifrlB^'- 
? ■ •fe^yhif-? • /ov^afeL, mIB-t- 
? ■ t^yb^ii, ^fL^tLifrlBfraM^'fy? 
-jwcomm-tr^y btcwa-^tt^. tuiBRiPHi-fe?' 

^Vlii, IffBSa-^-^^/kcoN^y^.^— h - •f-v^- 
^tc^offlia*«flK L. ^tl? yx^°- h ■ 
;Wcov^T. luiaii^¥Sco|SIti'J*fKMB*^^ y?- 
A;KTTI) T&WM^tLfzmZ?—? ■ tW>l 

^<tt2o*\ P^ofe'T-? ■ t^y 

Clf 1 6 ] ^<fct2')«h7yx^l-f 

mmMfty xfA^iist* 0 t . it*^ 1 5 tciaa 

[fif*II17] 'J?%<ti>2~OCDb7yX#-b ■ * 
[0001] 

h^yx^'-h ■ i-^^iv^ts^f-v^MzBWt 

hsm^-v^^t^-mzm-t^ . mzhyyxx 
-b ■ ^5Mx7)#;?j±, ^< 1 1, l-^-eti-eix^ 

■y ? SreiM L . MtBgjIWra^ y {4. fff 

20(4. m%r,fcnm&Tmcoixmmm- j t y?-j^vz^ 

t. mia^"&{4. filB h 7 yx^K— h ■ f-A-^KO^ 
< f: «> locox-^^^SKiJ-f i^f?7H». tu 
IBB#Pb1K^Xx •/ 7°{4 . MIBt- ? • rn -/ 9 Z t-9 
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[0002] 

mmco&ffil 3GPP^-7 (^Hitft^-h-^- 
C D M A ( «r*#W£*7EJSi( ) f?/ny'tfc§, i?H 

Sit KflnjiT , ^ix^m^mzBM^-^xmwm. 

zmm-?&zbx*$>&. 

[0 0 0 3] CDMAf^/nyCltotifttl, 

£5%n$mmi'X^Mzt5^T. 7-?commt%m 

BNWJJRfeii, fcL.I<7>Mij&\ £«*aftyy?£ 
WESrUfi^ , «i (47? -r ^Sifi^SrSse L 4 o 

[0004] tf5*asu5«asf-x— y&fflc^-c^ 
taj snare § 4 J: a (= . i«^j±k-k^3gp 

P /A^rt: 4 -5 T5E«SfiT v ^4 . ZtitttMmz, 

y — ■ ^E— FT(i 1 ~3?MW.7 b— AT%1f 
t^SfiS^Sfc^-A^rtgli, £ES^E- FT* 
(4, *E$S7l/-ArtT-*Sff : ^> ±0 

Mi, $my b—J±cr>m*b t 9 tfsiSS 
So fWWfc, H4T*£;fx44 5^ 4 

[0005] 

[fiBJ^TS&Liofc-rSISjll] HRWt, ffiffift-F 
{4. EMZtiti&Mnmzm t-f-t'X&ff £f# 4*: 

4, set. f£T4b&>44 3£. fBBTE- FJ47 77 U > 



[0006] sure- FofS£t4. r^yo >? ( * '7 

v^ti, r^y u y^tmmhzsm^- f cfcst. 
^»«i4ae^-y7°>j y^££t4„ mismizx^xm 
%.zn&nmm^cr)-&fti*. ^^mm^z^^x^m^ 
tit. mmmmktM&simM.bcomnx'*.? bJbtm 

^<W, ^fi'tM^«4^Mi!m^ 
[00 07] 3f=5feHB<DBKU±, iWfflSI^- FSrSeNW 

zmL^&macojjm%mw-t&mz. 3gpp^- 

[0008] I so ( H^I*M«) «o S I (Bffift 

Tohaji- ■ x^7?^Mt?il/^t • tf/Wnio 
T^xVHL$nS„ &*<W{*?\i. £K>m 

v > \y^)Vcr>bA fx Srttffi-rsrn F a;t^T* 
S. H ,J f*H'4-oTfIffi$fLS^-b'.X{4. r F 5 > 

— F ■ ^-v^;K±, |SIt^goK;H W-^fc 

OPbIO^'- y • 7D-i L TJfflS-f 4 k * s 
T*# 5. 15 yxtf— f-ft^/KTrCHt l&IB^ 
4) tc4^T. K;F2V--f ^{4. ^4-9--t.Xp n n MT* 
■7*-^ *fejM-tl> k ^'TS 4 . i«-9--b"X,ftK{i, 

4. istc, F^yx?f°-F • f-Y*/wi, MWjy?* 

irLXmM^tltz2-D^m^MWc02-ocr>U^JU2 b 

A^om^-? ■ vn-bbxmm-th^hifix^ 

4„ 

[00 09] 3GPPy7F-rt4->TS«§fL4 4 a 

2(^§fL4„ iix^^ElT, |W|«coyn>y^(4l^t# 
^•T'#H§Six4„ 

[00 10] 1 0 0T-#HB$fL4#^c7)F7yx^— F 
■ ^^ibcof^mz, 4 l 9aV^lx^;P«P'-1' J *rl 0 1 
{4, b?yxtf-b ■ 7'0 7?ft^^H F-f^ 
JSfflW£**fr-$-£ . F 5 V - F • 7"c? v 9 Ik^ifi b 

yyxx-b ■ j-^^b^mi&ztL&mMm y?-s< 

;W4. F5>-X?F-F ■ ^-v^OSaWr^^f y?—r\ 
;kX{iTT I -f y^— A/Fkn?lf*i4. ^g-^cob^^x 
*°-F • ^-Y^/H4. -^ixi#c7)TT I y^-ysVk^ 

inB#p B is-*-r4. tt i a y?-j^b<nmmm\t. 1 
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0. 2 0, 4 0, XH8 0msX°$>&Zb&T%&, b 
■ f-^/bA. B.C. &t>*DO#!K4. m 

T^^/bfcJ^T^ftlX^ftitb^yx^-b ■ 7"u>y 

^-^-b^-T'ft^ix&o 
hW^-<DR3li BBML^b^yx^-b ■ 3-r*/b 

{fS^St. b ■ ^;f;bA. B. C. 

DfcrWaKttt&flfcTT I A >9-r\)V<7)WtmV3\±, 
^fl^fiXQ Oms. 40ms. 20ms. RU 10ms 
Th&<, set. y\'-^-b • M'-t&ft&yJcW)^ 
fi. #^cob7yx^i ■ 7'n^ft^wi7yx^ 
-b • 7*u 'v7?m&^-f„ H5*Cl±. b9yx;f"-b 
■ ^*/bAfi. st^DfEMffirllH y^-^KDlSJK:. 
3o<7) h5>^- b ■ 7"n y ? Sr^tfJSIgjeD b 7 >X 
jjf- b ■ TO -y 9$k&A t SrSttK 0 , »*>>TT I >f 
y*>— j^veMlz^ J£— b 7 yx;K— b ■ 7'n>y?£ 
^S2«l7y^-b • ya-y^m-^-Ai^tlX 
So UtttC b • ^-v^;bB{±. 4OC03* 

iL^TTHy^w\7K?)^:, 0. 2, 1, &t>*3 
CO b 5 yX;K- b • 7' a -y ? £ ^;ft.-?ft.#tf b 9 y X*° 
-b ■ 7*n«,?Jfe-£B 0 . Bi. B 2 . ZW^B 8 **tK 
4. l7yx^-h -f^^lCil 
i y^-A/wop^;:. b^vx^r-b ■ 7'ny^M 
c 0 — c 7 *SJtK0, *flH~. b^yx*-b ■ 
;bD(i N l 6C0TT M >?—;-\)VcdMI,z b^yx*— 

b • 7*ny?l^D r D,^fltlS„ 
[00 1 h7yX!jf- b ■ 7*-~?v 

b^yXzK-b ■ j-^^Mzk^T&mhfifzhyy 
x*-b ■ 7'av^»^^-ir*^Sb5>x,t°-b ■ f 
a -y ? Oit St/ttt«filfilW^ XfcfJ-TffifB 
& HH^-T h . FJt#^0 b 5 >x b • f - ^;bco/s to 

W&b^yXjtf-b ■ 7*— 7-y b COMBAT 
#ftU h7>^-h'7t-7yl(7)l^ ±13 
ftV^K/UDW ^C0SW-t5c#LT#^^TT I -fy 

f—WCWSRStit. — St'-yb ■ b— bfDb^yx 
*°-b ■ +v*)V<7)1zth\,z^ Zcr>M&tel~?cvmmcOfr 
£#i?o H5<z>WCfc*, b^vx^r-b -f-v*/bA 
fi. «7l'-A O~7<9[Sfcg^£*TJt£*£-A 0 <9 
itW:Sl«h7yx!K- b ■ 7=r-v yb£WU * 

I7I/-A8-1 5C0m~Z'M-&A 1 CDfzibt l zm2(7)h*7 

yx#—h ■ 7*-v>y b£*-t£„ 
[ 0 0 1 2 ] HI &t/H2 SrBt>'#^S 2: , 10 0T" 
#BS$fi&#y?cDb7>-x*°— b • f-v^-;U±, #«co 
MjSLfcTT 1 -Y y?— A/b-c\ J; Oft^I^/UOW 
^10lHf7 yx^- b • 7'u -y 7m^rSrSftK 
So M^-5fct-t"x c a n flJ tt^ 1 7 yx,t - f ■ f- 
S'KI^MH-f x-y 1 0 2 a. 1 0 2Bt± 



S{4. 1 0 4T'#BB§n.-I.XT--yT<J0rat. ifL^y'a 

ftBX titz b 7 y x*°— b • 7n -y ? ifiJE L v ^>f£ 9 

KOftJ&W&BfcSfiarv^fc. FCsy-7-y 
Xji-fe'n ■ 1M Xtftotil^ t 4 . 10 6 T"# 

HB^fL|,^<7)Xf--yri±. b^yX^-b ■ 70 7?I 

-^&f f ^-n.mco F C S frt> &mk%ft.&-K. S 7'0 y ? 
y71 0 6l±„ ■ fuv 7*&&thtd£> 

iz, b^yx^-b ■ yu-ytm/iti^tinFcs^ 
-*ryx*m<'Ki l zm&-T&c\bti^&L%>> ;«*-«7 

n>y^^«jxic.-n>o Sfc^ftmtf. HfiiB#-<7)7'n -y 9 
(4. ^■ix^coV'i'f^^HfWXt^-r^b ■ xyrj— 

-ft^ tLS 9">f X«7'n -y ^ tOft^E^ § fts . 
iOX^'y7°l 0 811 Vfmk$ti&-fuv?cr>tztbt,zj- 

^•^^-ft S tLS ^# <?oy n >y ^ l± . SO « (sHr^ft; 
Six. te*<7)7'a-y7J±fflS^3lite§ilT. 
lt§ix^7"o.y7^R!c§ixSo fi!-oT. mmt^titz 
7"n>y^«i;. H-Q^b^yx^-b • 7'n.y^^jE 
-t&zb&T%&« — iSob^yx^-b ■ 7P7?i 
^'b^yx^-b ■ f-v^sawwtidfc, -a 
^^SfLfcb^yx^f-b • x'o-y^y;. w^tb 
^yx^-b ■ -f-r*/pfc»wr*t4. mz. zcot.o<,z 

M'7y'J y^^Mf^LTv^AHcfSffL-C. M=5r-5^ 

iii^^^Tb— b ■ v^y^y^'Six. -f y^u-rs 

[0 0 1 3] mit,Z^Zil&T-yy°Vy7<7>19r&. 11 
0tfi§aSXf'y7T', W-f-ftb^yx^-b ■ f- 
■v^;b*i'. BffilLfcTT 1 >f y^-^7bT"«^(c^ y^ 

U-y^tl. JJCfc, 1 1 2T#H§§^XSX7 i -yTT'K^ 

1 1 4T^m.%ti&x7-vT~eu-h ■ 

?7fy/?iiS. KiHftft«oiat=. «F^b§fL^b5 
yx*r-b ■ 7uv90y$k&i„ mmLtz^-^^ivcoT 

y b«. ^ti&m^mty u-M.i,zm&~3ttt>ti 
[00 14] m2x-7jk$tL^yyyvy9cr,M^r. ^ 

-fbSn^b^yx^-b • f-v^W4» 5fe-Tb— b ■ v 
>yf-y^'$ix (116). mzj y-?v—7%ix ( l 2 
0 ) . ««fcK4)-S*L4 (12 2)o am^-<#i4. £ 
coyy^t&wt. 07£ffiBb7yx^-b -j-v^ju 
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VjWMZ, U—h ■ -Zv^-yyi 1 6#>\ D TXy>t> 
/I'SAXf'/r 1 1 8fc.fc-3TifefTS#ift£fcT<b4. 
[ 0 0 1 5 ] Hi &t>'E!2 1 . m^-yfz 

fttxu-h ■ 77fy^«fimf 771 2 4t'ffiStc 

b'-yb • l^-b^'^^&fc-OftT, :«Xf771 2 

«y i 4 *) i>±% smt Sfiia®?--**/^** 1 

ftlfA>*/^^, i«g*Xf7712 6tl lo 
«i/ y 1 Oilf t ^il/D P D C H# 1 'V, 1 
■OCO^-^^^SS 2 t^DPDCH#2^ 

[ooi6] #6*ufc-r— * ■ t^yili 1 

1 3 2T-#b§§^X-S^t-vT'C, ttJ£^S$lj3f--Y*/b 

[0017] m^i-^^v^mcntz^Mifyv— A 
"TWfflTOSr ^ f iJOKflR N data {i. r »> y U y ? Tli 
(seraistatic) X'fo 0 . Tv7° ] J>? Xii.W)&TC 

/UOb-yb ■ v—hSS6 (HP*>. b^yxjtf-b ■ 7* 
N data (4. *ltr^Y*/bOfiJfflW£b-y b ■ V-bt 

lot, %m-?-r^m.-ftx'rv7°i2 6comco 

waf-r*;i^Rtt, f7yy y?rii¥»wc* 0 , 
r -/ r y y^xummx-h h . 

[ 0 0 1 8 ] Twi£L£ J o SgH-Sft^MMI^XT- 

Acoraswi-^fi. ir— brxifwn (qos) £wlth 

Wfc^S-fW-iifcT&i. b— b ■ V>yf->^'- 
7/(114, 1 1 6 ) fcriots z.tvfrt>Wffithk 
dlz^ z co^mikZMMfc-t hc\h &X' -9"— fx 
iftKcoUfcJi, ftfc, ^«l7yx*-l ■ 3-v*/b 



hyyxtf-h ■ ^*/l^f-b'X n a „ff(4. 
[00 19]- S^fSiMjlS (ffioT, TTI-fy? 

- b" >y h ffi 0 ft** ( B E R ) . &£>*/Xi4 

- b^yx^-b ■ y'n-y^m v )m±m (bleri 

^ikZixtiyytffrcoM&tf. xya-f^/tflt 
#LT+#&¥%Eb/Itt2vrr&i:^ b'-ybfSO 

y#;U9¥%x*/Mf — ( E b ) t „ =F#iO^F-%x^.;P 

^f— ( I ) fcCOifC&ft. l^-b ■ V-y^>-^"- X^-y 
7(114, 1 1 6 ) {4. M^^fe-t-b'XflK^*^- 
1.17 yx^K- b ■ f+*M)HtEb/I JtSr^°5 >• 
X§1*:SX7">yTf IfttSfy M»)*BER 

,I(7)E b/ljt^ftfff-rs. xya-f>( 
y^l 0 8 cDfflcDlim^Ji&r S'r=f-'r V >7~Wlft$: 

TJjttJJt* E b/ 1 Jfc*W < SrtUf, ^ix^'ftmTJb 
-y b|£'9^«4f£<il>„ 

[00 20] CDMA^-f 7°0^7CSM««^-. i/Xf 

t . ^mximmx'ftMztix^^m^fr^yr- a 

^^co^-f-ftb^yxsK— b ■ f-Y^;K4, ft/b 
C0E b/ 1 it£*L&(t:Wf3r^&^*\ -ecotf-bX 
i§Ht&IBM-*fc«>fc-Hi^)E b/ 1 flXSrWtffSrfc 

l/-l'V7fy/-Xf77(114, 11 

6) ci-it, icoEb/i it*o*/jvfb&«mt:** . 
-r^m. *»«tc»sffisnfcifct=fl!oT, m%itzE 

b/lZ^tfMhc\>tfX*%hfr^X~hh. 
[00 2 1 ] Z\CT)V— b • V'y^y?-' • Xf 77 ( 1 1 
4, 116) <DPeIH~, RFil^— b ■ V-yf-y^"lb* s # 

b ■ -7'y^>'^'(5Dmr^v'>-^ ■ *7>lX k 

JflL^ b— b ■ -? ■/ ^-yycomzyytfiv ■ Jj-oyy 

Y k Sr*-ri.#^«7"o.y^k^^T, Y k {4. RFj 

u-h ■ -7-yi-y^ttA\ fubtm^x. JtY k /X k ^ 

< tzh 4 -5 *«rc** o b ■ v «y fy/oS 
fc, T±^Eb/IJ:b(4. 7 7fyntRFi(;J:^T* 

%%ixx\^he 

[00 22] Eb/IW?yi/^/tt, «^2r1^ 
-fkb^yx^— b ■ ^-v^co^-^^v-yf-y^Jt 

RFi^saitjwms. an b-b • 

v -y f - y ^'ttR f i wteMffl Zmtl-t h t> <50-Ct4^r v 
^t, k-b ■ ^•y^y^'JrbRFi^^m^. 
^{4x^-;l-- 7r ^^LFfcDf(ftL§^7r^^ 

X*°-b • 7t-V7 b«3yb'^-y 3 y^f ItA 
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ft^xyn-f^ y-fim^X% 

R F i = L F • RMi 

zzx\ 

{RMi} i±, RsorofcU'— b ■ 

ttRMiCOraof'J^'. #*tf>S»-$-*flr#fl: b 9 yx 
»K- b ■ j-v*>\scr>E b/ I <3lSk0Bra<Z>W£fc#tt*- 
Si^t cot'*) -So v^f-y^'SftRMji, ^g-^co 
b5>"X^-N ■ i^^M^tss^ftA^y?^ 

'Jy^- b—b&t/fM^r«gb— NN JaU tJ:oT, * 
[0 0 24]- LFIi, X7~—)V- 7T/ ? ?T"i>l). 

[0025] 3 g p pyjv—yiz x ^xigmzti?zn% 
mmi/x.'rMz&\,ix. v— b ■ v^f-y^m. r^r 

^. 7 77'Jy^T'lt aSWtc^^S£fc;6*ifc5&3 

4. T-yTiry^Tli. aKWfcejS-tftifciWifi^ 
[0026] 



keMBS(j) 



[0023] 

( 1 ) 

can 

itY k /X k *RF, 

•c#s 0 ssRfc* msb ( j ) #\ m^vyyx^- 

b • 7*-?7f • nyt'^-yayj^v^wfft 
-fvy? ■ ?Jy°c7)M&$:tWti><7>b'ttH$, b-b ■ 

[0028] 
[&2] 

Z Y k 

COO 29] ii, fiJffl"Tffib*-y b ■ ^-bN data £iOt 

data <i. t -v y°oy 7 iz&if z>mmi-e ■ y *-~? 

■y b CffiW-SSiBfSWfiN, , N 2 , . . . , N E (i£ 
T\ N!<N 2 <...<N R ) iWJ-fcflTSifcs&f-CS*. 
ftftlWdi. ^CO^-V-y Mi. fi£!5[7T 

& 0 #«<7)rjyb^— y 3 y j teovvc, 
[0030] 
[¥43] 



Vk e MBS(j) Y„ m LF • RM l(k) 

k«MBS(j) 

N d- .e{N 1 ,...,N k } 



[0031] i (k) li. 7n 7 ^ ■ ^^frk 



[0032] {Nj 



... n r ( tiotv-^S 
SlUti. * (2) &BHefcJ»<fc»fc3GPP«?5H^a 

[0033] t-3t, r-yry y^t-Ji. ft^-ffcb^y 
x*°— b ■ -Mr^/ncob-b • -7-y^-y^JtRF 
i(i. b^yx^-b ■ 7t-7>yb ■ nyb^-^a 
yomm\z{m-hxmmz^m-th . 
[ o o 3 4 ] 0 2 ic«t ^yy y?xu. 



(2) 



*°-b ■ f-^^b^fSTEb/i ft^A^y;^^ ~ 
fcii, ¥#«Jtb— b ■ v-y^-y^ (fip*>. mmizte^ 

#blf) £m^x%zn&z\b . mf3>mt?v-j± 
«i. DTxyy7$)i-tmstiz>m~ ■ yy-^iv^m^ 
x^zti&z\ttfmi£$tifz« dtx (ypmtfcm) 

yytf/Wi. ■ ^ytf;\scr>"im%mfr<h,m^ir 
Scofit^wrs y y *7bT-<5 i. t dtx y y 

v\ *HfcLT. ^#i^<ilt^yy*'/bT'ii^<. ^jS 
ffi&M-J yrt3--?X*$>Z><, W3^DTXyyf 
;W4. 771 i8tTTMy?-A)prh(:, X 
Bxf'y/i 2 8T-^a{b7y-Artt. uwfcffA 

IW'J^tlt ffim$il^LF7r^^{±¥ 
WWC*^. S^f-v^h' 7 l • b-b^'SAtc^r 
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mmtLx, zco^m±. mmcom-sizv-tttw- 
[0035] te-ot, r^'j^tmu^kw 
-b ■ -vi-y^mmx'hh^znL . ?'^>v>? 

T'i4, y-b ■ Vyf-y^^HHWrfcO. ^W^V 

[0036] fflastfciat. ^a^y-Artcon: 

»Xf7 7 (1 12, 1 2 2 ) ii s #*<>5flr^fl3fcC^f 

y?v —-f^titi b ? yxrff- b ■ •?*•>!■ ^<D±Tmf 

Ztlh, iSSfte:, H#^-r-y7" ( 1 1 2, 122) CO 
WK, ^TcoiSff^'TT I -f y^-^/brhtcUffSfi 
•6. 2o«I^-5^l7^-l 

■ ^*;l^^fi-ftrSXT"-yTl 2 4SrH 
ff$"4 fcftfcl, 1 -30^*^7 y-A KWJi&f-SSBia^ 

t* - fc sfi^aarca «. . <r coaeiBK^ ,1^*871-- 

A ( 1 0ms ) -CSit. Ztlii. t,^Z%>W?C7V—J± 
rtcOE^x-f-yr (112, 122) 

&mnffl&F i m?3fm.m-&TT 1 >r y?-A/b£# 

h b^yxtf— b ■ *f-*r*)V i «i§-S\ nfflcoyytf: 

[0037] 
[»4] 



n 




n 









[0 0 38] COif-f XSrWr^Fiffloyn-y^^lX^- 
[0039] 

[0040] Wt, filfiXxi^hJ^ifU*^ 

[0041] urmLfziotz^ ^yuvn-DTXy 
(^f'yri 18) . ^mfcyu— Arfct (xf 77 

12 8) gff^, ^»TT I y^-A';KDT 
xyy*Vb£ff A"t J: -?T, #^l7/^ 

- b • -f-v ^T'HSSBSrfl-r 4 £ t •§> . i <! 
T\ IHStfcti:, ^eM^S^y-AfiTlsi^ix 

v-blzimL^^tZMM-th > lot, 



j&J, h^yx^-h ■ ^*/u?)J5t#-cott i -f y?— 
T, fS§atv^TT i >f y^— A;uojt#>t;: b 5 y 

X^-b ■ 7*-~7-y bSr&JgLJ:? fctfi»4. i«# 
m±, 77^ yp • P-Mfcft (BRD) 

seteiBlfcti, 7*7^ yb ■ b^y^tf-b ■ 7^-7 

ybntii^mbmitlh. ^cDkolzir, yXfA§ 
7V—J*CT>fzmz^ BJB^ffiOb'-y b • y-bX«4b 

^a^rfc*. aasSrtf*^ -o^im. 3-*ob5y 

XsK— b • f-r+n^WSrtTv b • y-bOSfc^gM 

[ 0 0 4 2 ] f'-y h ■ y— NStTj^'^fi-fcy y— acd*: 
ftfcfipfirt-ifltefctt, b^yx*-b • ?-v*/i'te*t 

a«-T<#{±, W3*t:'7i ■ y-h^7K 

OffAiis N5yx*r— b • f-r*;lMtxfy71 
2 4 comx-^Miky y-Ar t tcsifi^fLS . 02 tcfc 

V^T. DTXyy^c7)jfAl 2 8(4. toiiBItU: 
m2«^ y^y-fy^' ■ xf771 3 OOtutcSltf^ 

A ■ xn-y h^;l~7°t$fLS ±-3telyT3H?3*i 

yy^VKOS^'. {j«"^L<^-l> «fc oizmf £ti&« % 
-ox, t-rt-fcommr^ ^~yr- < Sr#4 ; t^rs 

4. 

[0043] yxr-A ■ T'yy° ] jy^Rtfr i yy , jy^ 

CO, Z^T-^fi^rtzM-^^Z, ffiB*— Fli, 4 

■ fi!swt>f xsjj^r* «r t ± o t , 

[ o 0 44 ] ^O^f-f XSrifA-f"4<Ii:ii, lOiO* 
Ig^y-A^^T^fflf-^^btOA-^-^i^b'-y b ■ 

v-b^m±-fh.-t bmt?s>&. mtii. 

b • y-H±. CDMAf^/oy'tl-jTftfflSnS 
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Wfc, ffiffl £ tift ftSf-r *;K^jR*«*t ft £ t ^T' 

§ft„ mam>im.-7T9 9*4 t 
ft^fi-ct&^crc. ^T&ft^kMt&i^ ^ 

^A^&itrftfcftfcr^yy yyTi$ffl£fxft. ige 

lz. HXtttt. T^fcJBW-SfctotoHMtfHS-C* 
ft. 

[0045] ^31<iO V S F (Orthogonal Variable Sp 
reading Factor, fiP*>. H^t'S^fiStSt 7 T ? ^ ) 
TOWf ft4lBSHf*W\ 'V U -fcfl^T4HSW4 £ kit 

#flSK»^X«±fc&ft#;?wy- FT\ 2 SrSltjt^ix 
ft. fi£^>T, SEK^r^J'liflrf^tCitffM-i. OVS 

JI$LcD|?^C{£, 'yy— rtT2fflhft2L052O<Z)f--ir- 

fcftfcfic*<WiS#4:a9SL (CO . «#*>fc«>fc 

t±c£-ec7»fcgi6!rfft 

[0046] 

(cc) 

[0047] £<zryy-4HB 

ffl"C*ft. SQKt, £tfryy— ii„ tll^^a 
J: -?Tffiffl$*i.ft iOff^o^Ttoffl* 

a y u y y ^^tw-fWcorass- 

[0048]®;, ieorafflfi, ff-?^'«#§ttft/i(t 
•CfinafcflfflSfi^rV^tStfe^^W-S. £#tfi, ffiffi 

^-KfctJttiesj^yTioiaifciBi*. set, i«o 

rafili. fiWS*LfcflWflSV4KK7 r y y £*t-ft fc 

tr» m£T7£^^«*yy- ■ ^-Md$i£U -ey> 

Trf&t&Mz-t&zkizi^x. y-Hfi-yy- ■ y 
- F cry-fir-J&m L . atih $ *i ft ^ imno-yy'-y 'J -co 
Xli 2 (Bisfir 9 , fi!oT . OVSF ft^cDXtZmm 

[0049] £<?5ffilB*— F 2rHM-rftffi^^T&{±. + 
#&$C<95/y#/P£^yy^^ft£fc£J:^-C, tW 
<?»*MX£«iH-4 i^ll 3GPP 

771 2 40X&t, jtJUW^^-f-^Uy^- Xf?7" 



fS^f-x — y^tftiiJD^^^f-^Uy^ ■ Xf77" 

>3-f^ yyi os(c{s#fc^^yyf-v 'jyy" ■ ^ 

ft. 

[0050] ;<3ffi»*-F*JBj^ftte«o:£i£(i. d 
t x i/v&iv-b y/u-yiz Lxi^m^w -y y° &m&t ft 

• ^-tfy^^rsStPfjftLft. mi/v^wn^, 
£ , h 5 y h- • j-^r ^wsm&mz 

f#ft tub » DTXyy*)^ atril^?- * *;i^Ntffl S 
*ift. SBRfc, £«9*&£\ i—h ■ ?7fy/li»WC 
SeffSfu DTXyy,f;Hl ^firt^l"— Afc^Br*- 

ftfc»tffiffl?n.fto ^filf7^"-F • ^A-Jt- 

A^^DtcWtJPi^tift, i^Mi^ffi 
«, fejU^'-rvr^ffM-f-ftidt. ^H^P-A^CO 

[00 5 1 ] ico»^j£i± s h5yx^- 

twDTXi/yaowi -vTcommz-m-L^: 

V\ H5y^!K- r- ■ f-^^-;kC0{fia^llS-f"ftDTX 

ytfjv-iT-ji—TiiZ-t&zklt. h^yxtf-h ■ -f-^r 
^jwiiLWZ mmz~t& ^kkn x.x*foh a. , 

D T X >- y ^ ^-Tfc-r Slttiit Mt § 
ftgM^'-V XliitJkr*. CltfODTX^y^ 

>V- y')V~t:y^mcomooxmi. ffi*^-FTlsjl 
^fih^mty\y~ J^coh^yxTt?— b ■ y *—-?-7 h 
■ ayh'^-ygytticffU^ jfA§tiftDTX^>- 
^tfOit^. ^^=Sr*^±#<^:ftii:-Cfcfto fl! 

fc: J: o T W *> v ^ i: *«iBi , it 

f!lfcteffl£*U:3. ffi^T, fcL. ff^-r-'orat. yc 
i»f-? SrfEjU-rft^^^K. «iy37J}£^»S 

[00 52] mmz, iCOffiffi^E- FSitttSKOS 

ft^tt-^fto I^J^ffltT. d^^ffiJi^-^fEjS 

mrnum t n«f aft -c** a . £ , jtuswtc 

^sjHaffitWx ft £ i: WJT/W^A-t 
-h'X^^lfflSiiS. *HtLT. £«77ffi{i. E 
ffit-K • 7 U-A^^tcMii-tft byy^tf-h ■ 
f^^oTT i yy— ^v^ra^fF^ixft h^yx 
^-h'7*-7 7 f- nyf^—y g yco^S: ^jg 
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4 3tc^l>o iWl j±«i*-b^»t7U-A£-|rir 

ttm y?— A/^^9la^£^£;fts^#T&r>^tf f — 
[0 0 5 3] i«^rffiliBI6t^S*i.S. H6t±, b^ 
yx*°-b ■ f-Y>*;PBtowt\ 115 bttM^tl^ 

H5&u f H6{4, itf-^ ■ 157^ -y? 
es&wsiHSfi.* . *iu*. ii7b-A8, 9, 1 

& & ^ t* o Mzmh t> -f , VM&it^x tw^ru 
y ? aw? y y y ? coM^mm^imTh <o . m.^ ^ 

Zbt,z£~>X. mMLfzX,*<?>£XXlZ-3tt$:mm-r 
tc\bx^t. 

[00 5 5] 

mMZffikt&tzfrn^-m set, nmm&mi. 

fatEb ^yxtf- b ■ i~*r*>V<7>&x\-£^ 'J?%< bhl 

/KO^ii, ByfBb^yx*"— b • ^-v^/I^g-^Wf 
je5fifcfStt»*fiI**t, frfEb^yx^-b ■ 

y^-A/b-S^ffU fulE^ffite. lwiBb7yx;tf-b ■ 

7 7^^, ISfEBSHE^'ryni. MiE'r— ^ ■ 7' 
nv^f-? ■ b^O<y b-NZ^L, iwlBx— ? ■ -fe 

cnmm^v* y v izmm^nhti. mmm^?* y v 

54, mW£&1- J e*)V<F)Y=7>z.tf— b ■ i-v */Wc#= 

mcommzm®. l , msmftxr- -v , m t b 5 > x 

*°-b ■ ft^Wtftt, 'J?%<bi> l-5cog*M 
if— 9 ■ ■tz?*>Vcr>'J?%;<. b i> 2*o£iK m%^fz"T— 

9 ■ *vybm-t&c\bz%mb~t&« 

[00 56] ^mi/ZUtil^ EfrXf- 77(112, 

122) ssEH^ifcfcio-c. fflss^-b'^fiit? 

y-Ac^#Hcb9yx*-b • ^^/KOrt^ffi/b 



£U ;«-fe^yb«f-^lr, IlLitTTI 
4. ffllfc^VMi, 7f771 1 2S.V1 2 2TK 
^S-ft^^ 7 7124 <0 tiJJtSJWIBtitJB^- 
[0057]»i t<{4, EiMMfcfi. ktlo 

< tfc 10«l»]lfr5:t:'-y b • Iz-hCt^^W-^ 

[00 58] WCDMA^^f rco^Tcffi^^yu 

y>xtf—h ■ f-v*;i/«h'7 b ■ lz-fJA^yxS 

; b C0X*£ SP— b • ?7f^ ■ Xf >y7°£# 
tfo y-b ■ v-y^y^Jt*^ MfEb^yx^-b ■ f- 
■v ^^#^^Bffl§#i. iriay— b ■ v-y^y^it 

f4, filE b 5 yXrK- b ■ f--**^te#5&&*Ufcl'— b 
• v-y^-y^"St£^x^-;k- 7r^j'^«i:fL 
<. frlB^ir-/b- 7r7?il MIBb^yx^-b ■ 
f-^^eo^tcftaiTfcO. WIBX^r— )V ■ ~7t7? 

HBfB^-b^ybO^-C— feX-fo*), £fz. 'J? 
K: < b t> 2 ooiBf ig-fe ^ y b < t fc 2 ^^M^r 

, MIB^ < 1 1 2 
-?^fflc?)|gl£7)t,c7)(4, ffilfft— K(cBBl-^ft6ii» tu 
154*5: < b 4> 2 -^coM^-^ fcfflO^ 2 « t co{4. v n*>i9> 

y— b • v-yf-y^"' ■ xx'yTii. HufBfl^afiyxx 
[0059] set, **«i4, miEa^^^wciatt 

Sb^y^^-b ■ f-v^K'7h ■ l/-fiA5 7 
t <7)T"^ y— b ■ -?'y^-y?" ■ Xf->7& 
y-b ■ V-yf-y^Jrt^, mTlBb^ 

yx^°-b • ft*;^^^iffl§ft, lulBy-b • 
^•y^y?".ttf4, ffflBb^yx^-b ■ ■f-r*;kfc1fS 

§tt5ty-b • V-yfy/atttXT--^ • 7T7-9b 

comizmLK. MIBX^— T'r^^tStulBb^yx 

tf. MIBb^yx^-b ■ ^^co^Xlz-o^X^M 
Zti. tulB^n-^NVP- ■ >f y^-^N';^SMB#Pai4, W 
IBb^yx^-b ■ ***tWzMm^VbtLlzWB&M 

mmj yf-^tw&v&mmmcoftmx'h'o . wis 

X^- )V- 7t7-9\±^ %-*<7)7'xi—J<.)V ■ -iV-9—)^ 
)VX—feXfo D . ^<tt 2-9^^'o-y^ • 
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b tP?* . msi^ <bh2 -ocom^^ tzm.cnW> l <n t 

^ • Xf'y7ll, MIBfl:fi\31ft^XT-A^5r< i: 4> 1 

[0060] flw>watfti.lf , *^Hjo^rffi{i, 
■ Kt^ 

- m t h 7 y xstf- h ■ f - -v v ^TinaK^ 

ftriaEffi^- H • X^-A- ■ 7/?? (LF C ) 2: 

fi^ctliXf ■/ rs^ts9>v-ri l zmt^W^^yyj: 

- lirK^< til oso-r— ^ ■ -fe^ y h £j±tr& 

- ^X'^ts^K bi> loo-r— • /D7?toVi 
(t^*X5^i^^r< b 1> 1 o^giSSflBI'f yf—rt/Wteh 
-b J: DUfil^SK kfc l-?<Offi«£'-y b - Is-hco 

.Xt" -y y$:l5ts7')V—7teMt& Xf -y TCO 1 O 

[006 1 ] fifflfcUi, Mi?.7v—J^v ■ A y?-^)V 
Iff— 9 ■ ■t9^yht:Em^—} i T^t^b^cr>m 
XiiffirtE^'n-A^ • -iy9~^)Vifi^j:< 
bhl -ocof—9 ■ *.99 y V Srffiffl^— VX^tsb^ 
cr>m2com^^, X9~)V- 7 r 9 91fXR&1Xh. 

*tit, — 3rCli, WT&^o-A^- Ay9-f^)V<r> 
rare- HnSH-t^.* y h^atc i oTJ£*3*u fl&^r 
Tti, JEffi^t- H tfcftSffE^plS-fe^ y hco#^ 
W&^ft^tifc^SK t L 1 ^<r>Wmu~ V \z X. ot£ 

fc, JEBHB^e — HfctJ»t4Bf-^ieB-k^ y hTfiJffl^T 
fl&Srr— * • #^yt^ • Kttitfiir 

iEFjf*oif#r H i-fe y h TUfflsriKrf- ? ■ # ^ y h 

[0062] *5|HJ^flfiC0±Mi4. ^<J:i20^> 

7^x^-b ■ ^^^>vs^m.^^^Mz%mth 

B#Pal-f >-^— ^s';p-c^< t i> 1 otfo-r— ^ ■ 7"'cr «y ? 



him?-9*mmmt^&^m:-%&; mmrm 

ft¥tk\Z. mtf—9 ■ ■fv»/9i'f—9 ■ *z9X>y 
^mtL. mil?— 9 ■ *L9*y\-<n&>z\i. ^fi^fi 

mtmwmr&A y9-^>wmm-t9y< y v izsm^f 
< t i>i^<7>mttffimzm?LxmMztiz>T-9 ■ % 

^yh£. msdf-9 ■ -t9"*y hco^-^WW^xz 
Z\b. RU'M Y )i%X(h>tifzmt7 : -9 ■ 7'n 7 ?H<7) 
wlilf-9 ■ ^99- y hco^< t h W&~?tz 
f-9 ■ A*yyv^-thc\b$:W$kt-th„ 
[0063] ^?mcDmcr>±mi3.. mmMmyxT-j*?) 

&f-**tp&&¥m* mfmizfemLtzZozmmzs 

[0064] &$mcr>Mcr>±miZ. ^%<bi> 2^C0 b 
yyxtf-h ■ ^^)V^tsn^^r^Mz^m^t 

B#B-< y9— J <il'X"J?%:< bhl r>c0y-'~9 ■ 7"o -y 9 

Sre^u mzimmmj y9-;^vco%-xi±. taish 

* L . lulE h 5 y h • f-v *;l^)^5r <H2o 

ffiE^MIi. ItflEb^yx^-b • j-*r*)Vcr>>J?-%<b 
h l-ootzwz^ t- 9 ■ ^99 yvmk^B.S^. 
mif-9 ■ Jz9*y himtmrnrnfflj y 9-s^i-x- 
gjtJDtefu mm^mzmmf-9 ■ -t9*yh& 

f-9 ■ 9u^y9^m^L, frlE-f'-^ ■ -t99yhco 

-eix^ixmrtEg^Btrai^ y9—^)unmm-&9 
xyhwm&ifkti. mszmm*99yhi±, mem. 

\ *ivcr> b5y^-b.ft *Mzim.<oWffi* 
iHjbh^yx*.— h ■ i-^^jMtztbiz, mt 
immm y9~> <n>comz m&SM^&<7) x-nx-^» 

[00 6 5] ^mmcomco^Mii. s»,»gyxxAco 

bi>&ts. 

[0066] -^mmm<Dmmsi.tfmmi, mtvmm 

[0067] 
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2. 122) zgrn-tzztizx^xm^tiz. mm 

yXT-At&Wt. ^ii7l/-AE^f77" ( 1 1 
2. 122)(1 locOv-yjK^BSiV^Ts ^tf^fX 

Jf. 8 0 OlOfff fty 4 0 m s OTT I ^ > 

>v^mt%ix&<, mz, m^-fe^>h«#^n 

locD^fifcyy— ATlsMSftl.. iix^>4-^c0-fe^"' 

mxti t usa* £ ix s y y utivwmjfi 4 mmcx* 

■ f^^woTT 1 >f y?— A/vtrfcH-S^M-ffc? v— 

mftfrt>$Lt&?—? ■ w^m, i-?coy 

ytf/PSr^vC^LV^ tflRtf. i> L7 9 9l«yy^ 
/V£-§-tr:/n -y y bME^Stil. t 

•frtfUf . 2 0 OfflcDyyzK/)^£^tf 3oCD*:JO<y K 
9 9fflcDyy*7i-£#if ioM^yhA>'. E 

[0069] *3ft^Kfi£i.tr. W#l*^4. ffiHI*- 

#*, ffico-f-? ■ -fe^yhCt^, iO'J^&^M 

[0 0 7 0] C\cr,^miim6iZ7jk^flt. @6{i. H5 

zttrnz. ft^-ithyyxtf-h ■ +^*)VA\,zmm 
§ft.& 0 H6tctivvT:, s^4cD*tigy y-Atejsi^ 

-b'V^ ■ Xf77 (110. 120) c^cDt-? ■ 

[007 1 ] itL^«7)HT\ *6J<?M y? ir-b'y^fti 
ffr&>£> >f y ^ U - 7 § tUi A c fc*f JW £ 7o >y ? Ji . 

^yx;j?-b ■ :/n-y?cD*-£*£>*& 0 H5co*|-£\ 
;«^f y?l» — y^fu^'ny^JS. l-pc7)^y^Sr 

ft ( 1 1 2. 12 2). ^COf-'— ? • -fe^yMl 

y— ^o^m-c^liKi-^tfeix&o m6cot§ 

E^fy7"(112, 12 2) (TMRfcOfc, H 



-A0. 1. 2. 3. ft#5, 6. 7tcBffiiKttt6*l*: 

[00 72] ZCD^mzX^X. EM^-Vlzfo&tm 
feZtl&lte&iyl'—J* (MX-if-. I2607U--A4) cr> 

Hy^- ^svpcofficoing^u— a (c:<5o^ N f?y 

X^-b ■ •f-^/MCOWC, H6<?37l^-A0 — 3& 
1/5-7) cDHflt. 4 D#<07 i '-^^fej5it"-g>^S* i ' 

h*«Kt=ffc*:t3ttTV^4 1 § . AUcdtt I -f y^-A 
/HHtt^U-AT, 4 O^Ox-^fs^S; fcJ4 

s, nnt;:. r^y'jy?^-^' 7r??LF 

14. Mf^^'ft^t'yb ■ 1— Mc»LTV>S 
fc&, #A§ftSDTxyytf/WD$t£»yMrrS4 3 

[0073] ^fimm^mt:. ttfctTmbmx-nttoit 
io<7)iiii 7i/- j*timzMLxxn%:< . uny 

^ -y 'S/UO^ftcfcibfc o T . ffiBjfii^ S tl £ i fc T*. 
4. tot, h^yx^-h ■ ^-v*/U^-t"x„ a B iC 

j&> ^ t-* s . MtTvwy? com^zm^mxh 

[0074] i^J^K. ^S^^y-A^^E^-Tfffi 

Sr. w-b ■ ^•yi-y^i±mt-\ i ^.umbm^t> 
r -v 7 v y 9 £ 12 gij t t . - comxmm § <xs . 

[00 7 5] Ty7'U y^O«^. Mft7l/-ATO 

mmttzmfcf&tiMz]/-}- ■ v^fy/ciotE 

{4. jBfa^-Fizmf&^mikyu-j* mm-tr^y 

fi-f t y y - a (^t/^yh) to y y ^Vi-ifc t cDirbt' 
fc4» lit. ^M^^P—Acoffi^y— h/3^Sfe 
fttCiewSr^T^ifctt, ^Sitco^ (2) t\ N data 

Sr/3 ■ N iata x'mm-r hc\bx*fo&„ m^x. tibco^- 

S^cD^ (2b) s&*»6*i4. 
[0076] 
C*7] 



Vk e MB3(j) Y„ «s LF • RM I(k) ■ X* 
Z Y t " P ' N dat. 
LF k LFMIN n 
N data e {M 1# . . N r } 



[ 0 0 7 7 ] MS < Nj N R } a^jSt^iX^flJ 

fflnriB^-hN data {i, tat*— Hat^y— ■ 
tv tn { Nj , n r } frt>mm*jm\/-hN iata 

£ MiR-T S ana* , ffiiffe - H n d „ t a cotf:*:£- 
N da t>v-?;^t-^rB^ an^, N data = 

COT, t> U£BH J E-H<?3fc«>fc:N (Iata SJJfcW4(?3Ttt 

[0078] *«^fcfl!iBr, U y?co%£, ^ 

y J: o T ffiffl^ - H £ ft 0 ttlWffiJi , JftJIcD h 9 
XX;}?- r- ■ fir^TT I A V9—>^MZ.nRfrhm 

ix&„ zcoA A/Mi, 4-f&, ^'n— ^)V- Ay? 

■A^fe»t=*aiKi:HBfcaaiBS*l/£ rprocede d'eq 
uilibrage de debit entre des canaux de transport d 
e donnees, dispositif, station de base et station 
mobi le correspondants j h Wth 7 7 >X%tsrf- ftjM%: 

[0 0 7 9] ^T, 7r^^LF(i. ?X3—rt)V • A 

f|LF c tfL<, -iri^r^ii^, «LF n fc:*L^. * 
ftHSrjILT, .ico^&ii, ^n— ■ A y?~^/U 

[0080] mm$ti& i 1 ti, ffiMm^v- v ■ ~? 

v+y-yi i 6#, mncr>A y?v—tzyy ■ 

i 2 o cvmizmftznh ± 3 t^wwjtsw-r-s. rtt 

lot, ^y^f-^ftSyytf'/KOfiH, gp 
0 8fc|lBLT^fc:*:3fift£ix&. UlSt-, i*ML/t^ 

-r^T§fx (rf ± >i ) , A>?f^'jym^ 

tiUfi^ft^ (RFi<l ) £#, JHSJtfW if- 
fy ■ xf'/7i 2 ocomiz, znXolz-t&zbW 

-t'y^iJlfttJ: o-CfflSj&»<!>«S*i.ft3&»<$>"Cft* . ¥ 
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(2b) 



flgfc-rsifcrft*. SHRfc, v^^y^jtRFi^ 

If l> 1 1= , t5 >X,t°- f'7t-7 7 f^» 

b&T%&, Z\cr>7u—J-\)V ■ A >¥—rt)V ■ U— h • 
-e'yfy/JSIcir.t, U—h ■ ~? -yi->9tA >9 

[008 1 ] 9u— s-\)V ■ A y9—J<,)V ■ h-—h ■ ~?v 
&s<.%V$>&<, MYTH, #^4^H9R7P— A*«ffiBI 

«> tfo t inies^t ^ h 7 c?mm?tmmz-?&tztb , 

icoiatii, J±ffimj^l35 0A'-^A~h ■ 0 2 

vs ;- 6 o 4 co wf^lf § ^ a o 
[ o o 8 2 ] m^-A^yyv-Mt, hyyxt'-h--^ 

fi, m^rC 2 tc*tie-f-STT I A yf—JVMz-ts&ti. 

J^-rSTTI-f y^W^CMfil,. *ScOTTI-f 

^^-A/Hi, A 0 ^jE-rs>f 0 , >r 

C0>f y?— rtMt^mt~7V— A 0 — 7 Sr-t-tfCOT, ^ 
M-ft;7^-A0~7C0^< lo^^-tf^rTCOTT 
Hy?-A';Hi EBB*— H- 7r^LF c t±-5 
T^M§n.S„ ffi^-COTTHy^wi y- 

^ • ^-F ■ 7T7?LFJz£~?X$z3g.£tl&, m 
■5T, H7Sr#BS-f-| ) i ; , m^i-Ac, B 0 , Bj, C 0 , C 
!, C, C 3 , D 0 , Di, D 2 , D 8 , D 4 , D B , D 6 , R 
t/DTdznmt&TT I A y^-A^j, X^-^ . 7 
r^^LF c tCj:-oT^S$ix, Jfc^Ai, B 2 , B 3 , C 
4, C 5n C 6 , C 7n D 8 , D 9 , D l0 , D llv D 12 , 
D l3 , D l4 , S.f f D l5 (cMfE"^'5>TT I A y9—J^)V 
{4, X^r-^- 7r^^LF n t'j;-3T^H$ixS» 
[0083] 77-fyt^ ■ h^yx^-b • 7*—-?-v 

hmm <brd) ^nrt^t-s^^^. . a 

y?—)^v^mm\<—y ■ ^^^■y j /bmitthwm<r) 
9v3~j<;v ■ A y?—^)V ■ v—v ■ -?y^yy'<o^M 

[0 084] icoftlflcoHfeeffiltfcMT, HLFJilu 
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h-ox^nxa'o, wmte.\m&%tv%w lf«2 

-v/b ■ Ftc*f$- & £><7)T& 9 . i O/bS&flfi^ffi 
LFctiffiti^E— KtSf-l-SfcfiO-CfcS. lit, LF„ 
>LF c tfel. s filoT. Eil/-ha = LF c /LF„ 
Sr. £T<7)?*n— A;b ■ ^fy^-A;Kl#l.;t* s t , i 

ILF C I1 BfSfOffiltP- b « J: 3 
■$„ nTiiffiil'- hali. LFM I N c /LF„j; 9 A 
§<^ l 9t#^V^i:t?iS$fL^V\ SMf&iA LF C 
2LFMI N 0 tW^t*$rS>5rVv&»6T*4. — Mm 
lz^ lfmin c (1 y—~?)V-^—)<<ryxy—>v- y 
r??t LTTO&*'MrC*4 L F M I N n t |5j tfl 

fcfl6ffl3*l4&&tf) , LFM I N c iOffi(i. LFM I 
N n <7)tti 9 M^S^S ^LT. i« 

f tf '- 9 * m l x mm l & ^ x o &«e$> h . 

[0085] a*f^#l±. ffilfrE-HtefittitHR^ 

[0 0 86] 7*7 Ay Y ■ hyyx^—h ■ 7=r— V>y 
b mttiXli. B R D Sft&H t # , b 5 >-X*f 

A;b ■ ^f^-A'/i/- b-b - -r-vi-y^'comWBMt^ 
[0087] yu—j<.}v ■ a j^vrnwiv—v ■ -? 

yf^/««^, M^TT I A y^— y^M«)B*|B* 

l7^-h ■ f-++;l^)il-&M36S#*Sn 
£ o oifc^Mti, ^«Sr<i:fclooh5 b ■ 
f-Y*/b£#t^\ ffcfcTT I >f y^-^/Ht^BtPalSr 

■ 7r7?LFfiK M&MlZi?&tl& b7>Xtf—b ■ 

x. *?x2-r*)v- 4y?-^)vwmmmm-%,ym 

fcHWfcgfc&Sfi* d t Tft 4 . (tel7 b ■ 

^-YA/UOb^yx^-b ■ 7t-"7'yMl b— b ■ 
Vy-f-y^f^S^-fT^/b^Ob''^ b • b— b^'O— 
^Vb ■ A >?—s*/)s(DmzM.7\X'fo& £ 5%&cotfcM 



[0 088] H70MT1±, X^-;b ■ 7r;5 , LFIi 
2HI^5gSixl> 0 101(1 #lft7I/-A0-7«fc 
tbT'fo*). 2®@(i^a-fl:7^— A8— -1 5<F>tzfr>X*fo 
h. 7l/-A0-7t-5HT (|W|«tt8— 1 

Wl-B, C„ SlA'DCOb^yX^— b ■ 7t-7 7h 
5A h5yX^-> ■ ^^/bAcOb^yXtff— b ■ 7 

b'7N'b-h^"7b-A0~7 ( ISIflStCS — 1 5 ) £?) 

[0089] loi 3 1, rn-A/b ■ >f y?-,K/bi& 
Wb-b •77fy/«t^ X^r— ;b- 7T?^LF 
(A 35^ b 5 >-X*T— b • 7t-77f • 3Vh'*-y 

>-{i. ^Mcob^yy^-b ■ f^^h^yx^ 

-b ■ 7*— ?-y b^S«-f-S, 
[00 90 ] ft-jf. X^r-;b- 7r?^LF(l 

ayb^-y 3 ypOlltU, y-v;b ■ t-Hfc 
JILfcilLF,.,t*t4. fBK^-HtfrOaj^fc 

LF Ci , = a ■ L F n> p 

C i-5t-^x.A>ii-i.fiLF C;P Sr*-r^y^-;b ■ 7t 

[00 9 1 ] Effils— h<D±Ml±. ?n-rs)V ■ A y? 
—JWflfm\*—Y ■ -?-yi~y?<7)*%£tmtX-fo&<, 
[00 92] £;fx£T\ b— b ■ V7fy/«i^, a 

«b-b • vv^-yy'*/rLTf#^tL^J±«b-b^i(t 

Sr»Lfcifcfcai^-^* , C**. «#l<7)b-b{i. ffl 
Sfca»-&*r&fc»3r -5 Iffelz «fc -?T^#^^^fc J E«lb 

[00 93] Wm^WjacM/b-- b • V 7fy/^ 
m±. ffiB*— Htc^rv^fitfDTT i >f y9-)<.)vm%7 
L— Afcovvr-r— * ■ ^^yb^ttSaSrMES-r^ia 

[0 0 94] HScoM^ffiD. ffi«Sb—b/3, Mtff^ 

^h<?)tiKfc-tz.« mz, f^yvy^tmrntx^ 

[00 9 5] Xi, B (i. TTH yy-VSV^mtJoftS 
fl^tb^yX^-h-f-tWl/ie {A, B, C, 

d} e>n.m&*rr. Xi,jz. jRt&mis-tvxtz.^ 

XTT I A y?— A^m^iUb^yX^- b ■ f-v^t- 
;b i CioTSte-f i^T^fir^fE^n -y ^co-*fy Xco 
-^H-CS>So DTxyy« fiAXT-'/n ist 
b 5 yx^°- b ■ f-v ^./UlSfia^jf A§ix* S - 
-eti^iiXi^cotf^^y b^ii-g. (BP*>, ^ix^« 
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^-^';H(i, ^a-ft7l^-A4— 7**tr. lilTH« 

■ F ± **ib ( (m+ 1 ) ■ Fi- 1 ) t-frtf. F 

* = 8, F B =4, F c =2. &t>"F D =l 
[0 0 96] am-T^^Ji:. Z^^i. Z ijm = R 

Mi ■ X i ,Jz£-oX%MZtl&ZkX'$>$><, Z ilB J4. 

£^xmis^^p^5-z-htifzmm«smt:-7 h ■ y— 
vxhh. N data ii, y-v/i^ ■ ^-Httsfts^Bfw 

kl,z£-?x) . 

[0097] yn— ■ y h ■ 

-? ■>/ ^y^SrfiBffl-T £ y U y ? <^rt§ilr ( H 1 comm 

mm) ^^m$titzi\ 

[0 0 98] m^tihU-b ■ V .yf-y^ffiffil— h 
ai\ ^"n— ys';u ■ -f y;?— A/p ■ y— b ■ v>y^y^" 



h. aC0&m±. LF c ^LFMIN c ^t, L F c 
0&M&£.ti>. ^€'=5:A>, LF C = « ■ L F D X"$> *9 . 

■ f-v*/kA.<59TT I -f y^-A^OJi, 
Wf*l«^Ifca 0 , a, a 7 tef£o 

AUcfcft&yytf/i-fRLFc ■ z A . 0 a 
t"C*4 4:<Ri&$-*. fa^T, Vt e {1 7 } a 

a 0 + ai +... + a 7 = ltl>I.KtS)S. Z\iX 
fct, TT I -f y<?—rt)V0<D®:fr> v )X\ £T<DLF C ■ 
z M »yy § fix v vfr ttixif & * V 

[00 99] IS^iScb 0 . bj. b,, Wb 

I -f ^-^OflfflfcjeilSiu E#^ifcc 0 K.lXc 1 

[oioo] act, »:«*B3e ( 3 ) ( 1 7 ) 

?\ *JtlSKil 5*C*4 (LF C> a 0 a 7 , b 

0' b 3 , C 0 , Cj) 0 

[0101] 
C*8] 
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OFc £ LFMINc 

a 0 + ai + ... -* a 7 « 1 

Vje{0,l,...,7} aj 2 0 
b 0 + bi + b 2 + b 3 = 1 

Vje{0,l,2,3> b, > 0 

Co + Ci = 1 

c 0 S 0, and c x 2 0 



LF. 



a„ • Z 



(' 



A,0 ' 4 " B '° 



1 , 1 

+ 7 * z " + 2 



Z C,0 + Z D, 



data 



data 



LF € • (a 3 • Z.,, a + i 

I>F C • (a 4 ■ Z A , 0 + b 0 • Z BiI + c 0 
LF C • (a s • Z A>0 + b x • + c t 



,i] * N, 

+ z 0i2 j <; N, 
z C(1 + z^j <; n, 

• Zc., + Z D , 5 ) * N, 



Z A , 0 + b ? ■ Z B(1 



+ - 

2 



Zc,a + Z D ,» 



+ b 3 ■ Z Bjl + - 



1 

2 



Z ClJ + z E( 



(3) 
(4) 
(5) 
(6) 
(7) 
(3) 
(9) 

(10) 

(11) 
(12) 

(13) 

^„ (14> 
(15) 

(16) 
(17) 



[0102] £<*MRfc*iVvt . Tffl^ ( 3 9 ) 

0) (17) mm#M-fb7k-A0~7Sr 

[0103] SCNIt mMyl>—J>.0—7CDfflX\ b 
^yxtf-b ■ f t*^A-Dfcj«t8fiMr5/t "J 
^ SCN= (Z flj o, Z B , o • Z B] i , Zc,o> Z Cj i, 
Zc,2. Z C! 3, Z D;0 , Z Dj ! Z Di 7 ) "C"S>^> 

$n£>*vtw5rn. H^Hc, h7VX*-> • ^*/b 
(i. »r^c7)b* -yb ■ l/-lJt««T\ tfiRff^b— 

5. L# J U 1 5fi (LF C , a 0 a 7 , 

b 0 , b 3 , c 0 , ci) (i, lfffcoTSSlSeS*l.*(t 

s^y^Rou #*<?9b7>\xtf'- 

b • i-^^MZBSm^hyyxtf— b • 7* — bco 
^CcO^U^-SCNto^-C^i^resC (3) 35»ib 



(17) ^:T<50v-Mi5j-(cov^TliftfOm-^Sr5l 

[0104] ^TWyt'J 5TtdJtr*<»fDJfc-&*^T* 
Wtff, *%HJ^Tffi£ffifflLT, JEBBIP-b^tfOffim 

<9i¥WcttJ^4;#fl3Ji ( l 4 ) T\ J; D^i^ffl^J; 
-5TN data SrSit-ri> J; die, 7 WtetScy r 9 

[0105] -t^TWnTtg&^y^SCNklOUT, 

( 3 ) frt> (17) COM ( L F c , 
a 0 a 7 , b 0 , b 3 , c 0 , 

[0106]- x^r-jv- yrffLFcZm^lz-t 

[0107] 
C*9] 
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t :0 t=0 



t=0 

[0 108] ^^)ffl^t)-fr^^)iI»Sr^^S^ 

^Bat/fCiso^^jitrio iisji. b ■ 

CtiEb/IJtKBBLTBiO 
fcl. 8dB^^^<^tm{f^^^^fc{feSt-So 
B(i. Eb/i itCHtT7 f vy H**ftfc^v^t . 

W^LFMI N ■ RM B = 0. 8^N°y^ 

(cJ:-5TifcSS*i4o =5Mf=5r6. RM c fiRM B X 9 <> 
1. 8dB^tt**<*(mtf*fe=5r^3&»6'Cft4. HP 
£> s LFM I N ■ RM C = ( 1 0°= 18 ) ■ LFM I N ■ 
RM E = 1 . 2 lT*£o 

[0109] «^T. -JRtt***>=SrV^*Kflrt-4fc 
#>C ICLFM I NMLFM I N c tV-^3^ 

jRWtfis /I" ■ 7r^^LFM I NStfLFM I 

*e*fr*K^4fc»fc. LFM I 

[0 110] W^bh^y^^-b ■ 

BatXCti. -Hl^ft9. 38kt> h/#atXl 6. 
5 3kbVb/TJ?T^&— 5g<?)b*>y b ■ I— b£^T?-& 

t^^ffig-r^o a»r^sti. ^n^b^b ■ 

LF C ^ 1 

bo ■+ bi + b 2 + b 3 = 1 
Vj e {0,l,3,3}b, £ 0 

Co + Gi = 1 
Co ^ 

LF C ■ 
DRF C 
LF C ■ 
LF C * 



Mi. *rjET&b^yx;tf-b ■ f^^fvb ■ v 
ftfft^fy^l 0 8fc:J:->T*AS*tfc5Efitt^fcft 
- b aoffiJSi . $> 4 0 h h k tiS i & v ^ fc 



J C, 1 



tWSCN = 

Z C , 0 = RM C - (C£0b>b-l— b) ■ (CfcRBlr* 
tt^tifcTTIOfiSSKWia) Z Ci0 =l. 21 ■ 

16. 53kt'7h/fj? - 20ms=400yy*K' 
C<7)b>b ■ Hi— £T& Z C;1 = 



4 0 0i/y^t*^ fi£^T. Z 



c, 1 ' 



38kh # 7h/» 



4 0ms =3 



0, and Ci & 0 
(b 0 - 300 + Co - 400) £ 240 
300 > C X • 400) £ 480 
300 + 200) < 480 
300 + 200) 2S 480 



• (bi 
<b 2 ■ 
<b 3 ■ 



Z B , O = 0 . 8 ■ 9 . 

[0 112] *<7D|ftK* &<flS^U:*#*»6*L4. 
SCN = (300, 400, 400) 

ftO. Mft7 0 (;MLTE§7 r ? ? /3 - 5 0 

[0113] 
[110] 

(3b) 
(6b) 
(7b) 
(Sb) 
(9b) 
(14b) 
[lib) 
[16b) 
(17b) 



[0 114] cKTMK**. #R{f L F c %tk±\Z~t& Z fc 

b 0 = 2. 4762% bi = 2 1. 33 33% b 2 = 
38. 09 52% b 3 = 38. 0 9 52% c 0 =3 



7 . 4 2 8 6! 



c 1 



= 62. 5 7 14! 



LF C =1 . 5 2 7 2 7 

LF n = 480/(0. 25-300+0. 5-4 0 



(€L8))0 1-1 77877 ( P 2 0 0 1 - 1 7 7 8 7 7 A) 



0 ) = 1 . 74 54 5 

[0115] 
[ftl 1] 



10 ■ log 10 



f LF ^ , f 1.74545 ^ 



» 0.58d8 



[0116] ^fttiwirttuf iv^i t inrntt. mk 

[0117] 
[1*1 2] 

-10-Iog 10 (p)*3dB 

[0 1 18] lzm^-t6. KoT, =fc DJlW^-ttJjD 

[0119] — jftWfc, fcSM^V-Ji, X^-zP ■ 7r 
^^l/LFtLT^t&U tot. tMIf-V^A 
±cr>?-y ■ SsisjfijW&mt* X7--)V- 7r?^f 

[0120] 
[itl 3] 

i/Vlf 

[0121] i; hX^BKttt . fcT^ H8tfc^T. 
^-il^'tl^P-A 0 — 3Mfy 1/-A4 —7 t~#fJtot-& 

7k-A?r^7l/-A0-3ti, LF C =1. 
5 2 7 27tfLlU^/l • 7r??lF Sr-S'L , 
■ ^e— Flzfo&yu— A4- 7(i. lf„ = 

1. 74 54 5t:f LlU^--;l/- 7T?^LF^tf 

?*u-J\)V ■ -i >-9—f^V%&ter>\\X\t. ( LF C / 
LFJ = ( 1. 52727/1. 74545 ) =8 
7. 5 9to£W-Cfc4£>fc*tU 71/-A0(:ov^ii5 



Vk e MB3{j) Y k » LF • F, 



[0123] i^'jy^^W;, ^mfcyi/— 

f, . 77 if- > £ t **"r»C* 

(z flj0 , z B;0 , z B>1 , z C:0 , z C; i , z Cj2 . 
z Cj3 , z Dj0 , z D .i, z D>7 ) fctStfoJtriii: 
(3)K(17) oc, z iwt tm 

ktiXte*). hy>x#—h ■ y*—~?y hSB^-rryb* 

^r'zvyffljiy*— ~?-y h • 3yfc**— v-a yptov^ 
i(LF c , a 0 , a 7 , b c , b 3 , c c , 

[0124] T-yyuyyco^^ %>Wcyv—2jpfy 

b 0 , b 8> c 0 , cj) «iz4Hias:t%a^sfc 
ft, y*?yo >7t,z^xmintrm& (3)-(i7) 
suKik-cft*. act, iufuaoflawa. §>mtyv 

oyy??)*^ SLfcsn* ( 3 ) a&*ib ( i 7 ) tfctt 

4«Wirifit-y h • l/-bN data £Offiii. 5r 
ffiSOffi N data = N E ) X'fo-oX&^ZtX' 

hh« nunc zcogk^MK^titzx-ox, xy--)v- 
77? yx~\$%< mfrffim.co&.zn& £ t tfix-n h . x 

^r-;k- 7T7^LF(i, ^(2)SV"(2b) tCfflS 

-TSifcO^ (2c) *W<£i:fc:J:oTSfe£S*iS. 
[0125] 
[*14] 



s t ft 

keMBStf) 

LF £ LFMIN 



RM 



icio 



(2c) 



N. 



data 



fa, N R } 



[0 126] ££T\ tii. 71/-Af^ 

-ea^' 5 o%cr)]±_m^^h &m- v \<zfoz>b% it 

0. 5T*4. B ilt a, 7W-AtT-fEill§a4-fe^ 
^ y h vyfA X^fcW&h V 5 yx^f — b ■ f-^ ^-;i- i 
«i lt W:» 7^-At^#tfb^y 
X^f- h ■ j-*r*)V i OTT I >7-^}Vt>K KM't 



-h'<7)7U-A^t#Oi:§. aiJSrSse (3) 
(17) &»<£i:tJ:-pT#-a.^l» 0 ^a-C^rV^ 

■^■{is a ut =\/F ± X'foZ><, 
[0127] jgfc, 1^- h ■ V -yf-y^'i: 

^ffi^*?ii:l>£^77&{i, jfrHW-fc^a— ->S>p • -fy 

^— ^'^tfeftSJEEiffi^— Fcoyu— J>&& l J; 

(i. (10) (17) «®2«ffl2:>et • N 



(S. 9) 501-177877 (P200 1-1 77877A) 



7S« (10) t'tiO-C&O. TfH^ (11) Tli jii^as* ( 3 > *»6 (17) JSK^ttfcS. tfco 
IT* 1 ), UlTH«"C2bS. y3 t (i7U-A#-f-t«E T, ^A5»f{±, 2 5fi 

h"C&4. /3 t (4. feL^l"— AtfJEBB*— Kfc [0 128] 

SrWUf 1 t^L<. Mi.{f. tL7U— Aj6*6 0%» [115] 
ffiMfc^frrsffilfrE-h'toMUf* 0. 6(;f Lo) . 

(LF C , a, b 0 , 5, , c 0 , c, , c a , c 3 ) t n *. <5 r t »s ~C * S 0 r. r "C , 
a = (a 0 ,a 1 ,a 2 ,a 3 ,a 4 ,a 5 ,a C3 a 7 )f±, ftfkikhJ^xtf— h - 

T*$><9, b me{0>1} = (b 0 m s br,b 2 m ,b^) tt, mh7V^^b • 
^ -V * ;u B T T Im©pr^^t»i^T'4>9, 
c m6 {o,i,2,3} = (co,cDfi, M^h7^^h-ft^C(7)T 



LF C 2: LUMINc 

ao + ai + ... + a7 = 1 

Vje{0,l,...,7}a,£0 

Vm «= {0,1} l>™ I- b™ + b™ + b™ =1 
Vm € {0,1} Vt e {04,2,3} b? :> 0 
Vme{0,l,2,3}c-+c^=l 
Vme{0,W}<^0, and £ 
LF e • (a 0 • Z Ai0 + b° • Z B>0 + cj 
LF e ■ (a, • Z N6 + hi ■ Z B , 0 + c? 

LF c * ( a i ■ z a,o + *>S • Z M + cj 

LF C ■ (a 3 • Z M + b° • Z fl(0 + el 

LF e • (a, • Z., 0 + bj • Z B<1 + c* 

LF e • (a 5 • Z M + h\ • Z 9<1 + c* 

LF e • (a 6 • Z A>0 + b\ • Z„ + c* 

LF C • (a 7 • Z, f0 + b\ ■ Z M + cj* 

[0129] B: s «I<7)77ffi(4. 3GPP^k-7C± 

Hy^-A;t#i^lOms, 2 0ms, 40m 

s. X(±80ms tJd^4^T-AfcSWaBriB"C*4 
*/H9TT I 4 >9—^)V<r>>p-%:< 1 1> loco^lft — 









(3c) 








(4c) 








(5c) 








(6c) 








(7c) 








(3c) 








19c) 


Z co 


+ 




(10c) 


Zc,0 


+ 




(11c) 




+ 


Z W ) * Md«. 


(12c) 


z c,x 




Z*,) * P,N data 


(13c) 




+ 


Z^) * P 4 N d , ta 


(14c) 


Z c* 


+ 


Z D ,J * P^f 


(15c) 


Z C,3 




z m) * P« N a«a 


(16c) 






« P 7 N data 


(17c) 



nftTT i a yf-sw&MmfflcrtmtK nmnm ( *> 

[0130] MtC, *Ift7V-AWg**iSli, 
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-A;^iT)yty^»^SCN= (Z A , 0 , Z B , 0 , 

z Djl z Di7 )fa, *«£3*liJi3r8KOlW£ 

[0131] Witf. ^»t7^-A^EMS 

* . ^mmmcoT y ryyivxmzm^Ltz^-^im, 

•5 JtRftKoTK* * J: -3 'J ^ *#Jtf 4 £ t 
io^rffi<i. ^UTVl^-r A • +f--tx<7)^te 

[0132] 'J 77W-f A ■ tf-b'X, W;Ufffi*fisiS 

• Hvx^-b ■ ^^/woi-o^y— xwmtco 
fc"-yh ■ U-h*<Bfr*-4i4:36><s>fll(KS*L**i£i:ffl 

/PC # 0$£ LT u & £ k ibfLS & 6 if, 'J 

[0133] i ft ^o^-t'x Sfto*>coy— x 
ztt^mx-hh. y-xsm, r-^n^fi-^fS 
&ifc3&»6iiiissfLSii:*asBSiifci\ mtr, ^ 

y-X • xyn-^#ftffi^£IK^y?ws7M;j:. 56 

tt i a vf-j<-Mznmth, ±xcow^itv~x ■ 
* *jwHjtm zti co bum- * . y-x 

y-Aftm- H Izmffl . 3GPP 7)V—7{,Z 

- H * 3Tf 4 A M Rx y r? - ^T"£> § . 
[0134] ^BJte&V^T , TTH y^-A/i^'JE 

4. -IfLii, TT M y^-A/l^'ffiji^-KcD^y— 

[0 13 5] flSim^TTH^-A' 
/i-TEat*- F <o 7 p - a l, $r v vfc & (* , h 5 y 



S 1 = { (0O>7 y X*°- l-7"n7?) , (244 
S2={ (0<0h5yX^-b'7'n7?) , (160 

mcoiyy^l-^^th l -xt, b 5 yx*°- h • y"n-y 
fct, S2I1 S 1 fcMLT 6 6 ^JEBBji^WC* 

h, zvffi&)M3 0 4ifi. meiz^t^tih, me 

(4. h^yx^-h ■ ^^CteOWt, H 5 fc2t.lt 
StiS^-C&S, Zir^comx-n. Btl77^y? 

^E— KTlBi4ii:*^U HSlifflltfE— I s 
T«i 6 £ k F 5 yx*°- F • 7u -y 

s ii, A4sv'5T"fEjM§tL, i^h^y 

■ 7n-y^s#tfo I5t(l i^ob^yx^ 
-h ■ y'n.y^{±. ^#t'-y h ■ i— h ■ y-x ■ xy 

t-FtfotlfftSV-x • xyn 
-^"tcJ;oT%*-f-4o ffiMt'-y h ■ U-htt, ^b' 
yl • h?)6 6%liZmL\i\ 
[0136] U-h ■ vv^y^fflfflstisy'n >y ^ 
<50^>f7° (S.v\ mzy-JX) tcy-h ■ -7>y^y^"M 
ttAHSS^-* b # , *%9J5r»fiT"l= Sit tea* 

Mi«S\ xyn— ycoXo^-ofycr)^ 

■ x y 3 - . *L 4 7'a .y ^ S ^ fc 

{4b9yx^-h ■ f-A'^TftO. k{4, y-i- ■ V 

•y f-y y-tfimRZixh y'n y ^ s ^ rx'h 

X , ( 2 ) , (2b) s ftV(2c)T, «RM 

I(k) • X k (i, RM I(k)ik • X k k3r£. Et, Zi..« 

V =7 yXiif— h ■ i-*r*-}V i (VkeBBS ( i , 
m) I (k) =i ) ZftLX<mZtL&ft^t7V y7 

■ 

- V yyxtf— h ■ i-^^/U i OTT I 4 VJ—t^V 

ftX ^ h l/? U tfeofcfttSM § 4 
?Uy? ■ 9 A? 
[0137] 
[116] 



(gl) )0 1-1 77877 (P2001-177877A) 



x i m - 2 x k as # fe h fi . * © « * , z ijm fi 

k<=BBS(i ? ni) 
keBBS(i,m) 



[0 138] £ix£t\ 40(7)b5>-X^-h ■ f-v* 
/PA, B „ C, StXD^^^', -Hlgfl^TT I Ay 

[0 139] fflBtfUrgstli. ^<H2'?(?)f5>' 

1 I t-^co^mim htitz I «0> b 
■ ?-v*/b (A, B, C, atPD<OftbOK) eO»&£ 

1*1*1 

fc=BBS(l,w) 



s*. z F> .j±, 1^- b ■ ~?v^-yy<Dm<r)iEmt£ti 

OTT I y^w^WWHF^F 

X*°-b • f-v*/H <7M yf'/^^m^lftlTT I 

[0140] 
HR1 7] 

(18) 



b fit ij x h iz ± -? xmtz t &v $ h . 



Zi , o . 

Zi l7 > 



Zi, 



i. z 5 

Zi, 2 • 



[0 14 1] 36*Wfe*L4. iOaSfctilvt. Z F:tl cO* 

**/l"*f&$-0>Ttts5:< s |b) tTT I A vf—rtA&m 
B#Ph1(F- 1 OmstfLU) fc^TTS h7^-b 

COfflti. #JtSfL4SCN^i-i;*WW»rli4. sc 

coPatffiffl^tLS h5y^- b • 7*— v>y b ■ ay 



b • 

SCN= (Z 

Z2, 2 » Z 2j 3 
Zi, 5 , Zj _ 6 

[0142] 
[*U8] 



m (LF C , X) tfS«*$*L5o 



Zi, s - Zi 



X = 



b?, 



»1* 


a 2/ 


a 3f 








b?, 


bg. 








bj, 


<*, 








•> 





a 7 , 

bi 



i' 
j 



(19) 



[0143] fct, i<^T^5*l*at3fc*S* 
(3d)H(17d) #f§6fc.S . i^jtSdSrS* 
{4. BiTTfl^ (3c)H (17c) fc#AK3»Rl, 
tt^ t H5r#05Si:#e^T{4, (10d)K 



( 1 7d) #\ ^^^yt'J^l^^S^im 

[0144] 
[^1 9] 



(£2) )0 1-1 77877 (P200 1-177877A) 



LF C Z LEMIN B 






(3d) 


a 0 + ai + + a? = 1 






(4d) 


Vte{0,l,...,7}a,£0 






<5d) 


Vm e {o,l}b" +b™ + b™ +b™ =1 






(6d) 


Vm e {0,1} Vt e {0,1,2,3} b? 2: 0 






<7d) 


Vme {0,1,2,3} c? +c? =1 






(8d) 


Vm€{0,l,2,3}e^ao, and c™ k 


0 




(9d) 


LFo ' to ' z e.o + bo • Ko + C S 






(10d) 


LF C ' l^i • z a.o + b i • * lJ0 + c i 


" ^2,0 




(ltd) 


LF C - (a, ■ Z M + b° • Z <i0 + cj 






(I2d) 


LF C • (a, • Z B<0 + b° ■ Z ifi + c\ 


• z« 


+ Z1.3) S P 3 N data 


(13d) 


LF C • (a 4 • Z B , 0 + bj • Z (>1 + c* 


" *2,2 


+ O * P^-f 


(14d) 


LF C • (a 5 ■ Z 8#fl + bj • Z,,, ^ • 


Z*.2 + 


z i. S ) < P S N d , ti 


(ltfd) 


LF= • (a. • Z M + *> 2 • Z 4A + c 3 a • 






(16d) 


LF C • (a 7 • Z,, 0 + b 1 , ■ Z 4>1 + c* - 


*2.3 + 


O * P,N d4ta 


(17d) 



^;Hp£>fl&Z)TT I >f >?—J<,)V^ h => >-XrK- h • [0146] 
f-v^/u^-h ■ wf-y^JBttRMi&SESE-f-*; [12 0] 

t-?t, ^^u^o*^ 5t ( 1 

= Zku'Xj d8b) 

KiSI 
F,-F 

Ks»esti,n> 

[0 14 7] RMi,,,,,''!! -fyf^xm 

[0148] m±Jjm^ (3d)K(17d) * JS< 

4£fc(4, t> L-Z Fj n (SCN) Al*Z Fl . (SCN' ) 

ff . fi-?. i.LF£ {1, 2, 4, 8} S.lXm e { 0 , 
1 , 8/F-l } OUT, M^Z F , n (SCN) 

^z FiJ1 (scn' ) agtcatfusr. yty^-scN' 

SCNCtn.^ (10d)K ( 1 7d) CD^T 

ZCOmMZj: "9. VFe {1, 2, 4, 8| , Vme 
{ 0 , 1 , ... , 8/F-l J Z M (SCN) 
r,,(SCN' ItftSia^yfU^SCN^ML 



5. ffib*WUI5ri5>3rl*£T<0£i:ML Blyt'J* 
<75*&:»JtL/t3R (3d)H(17d) SrUK <I tT 

[ 0 1 4 9 ] Stc . t L*£f- -v */M%?) 
h ■ f^^OTT I >f y^— ^/Irf&tiBfiffltf. 2 0m 
s (|SI«t4 0ms) J: 94^5 V^£U 7f@ 
*(12d)H ( 1 7 d ) (H«fc (14d)H 
( 1 7 d ) ) SrWPrtS i t •& . 

[0150] StC, 4> LH-^f-Y*/^, 80ms, 4 
0ms, Xli2 0mstfLWTTMy^- ^S';^M 

[0151] 
[»2 1 ] 

[0152] - jjW&<Mk& { ( 4 d ) , (5 
d) K { (6d) , (7d)L { (8d) , (9 
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d ) } CD^tl^ft. 

[0153] ffc&tC, t> LS^-Y^M^, lOmsC 

S^Saft^feHs^^SiiiA^SS. ieoiofc, TT 

[0 154] «f££ s tL^ t * { TTH^-A;kD 

^Fe{2, 4) tUm ■ F^t< (m+1 ) ■ F 
tovvr— STftifcS* MMUfcLT. i>lF = 4ti, 
fL(f. b 0 "' = b 1 »' = b 2 »' = b 3 "'= lAAlimt^ .* 
j3flS(b 0 ", b^, b 2 ", b 3 ») liffiBfeS^L, i> tF = 
2Vf>HXX. c 0 " = c 1 «=l/23W8traT. *$HJiC 
(c 0 «, Cl -) ttffllfcSft* . ^i5:SrJ|M«flai, 

l 

IF > 

c LfMIN c 

a 0 + aj. + ... + 0-7 = 1 
Vtet0,l,...„7>a l 2O 

Vm e {0,1} b? + b r +br +b? -1 
Vm e {0,1} Vt e {0,1,2,3} b? S 0 
Vme{0,l,2,3}c^+c™=1 
Vme{0,l,2,3}c^O, and c" 2: 0 
a fl Z t , 0 + b, -Z 4j0 +cj Z t>0 +Z,., +P„N, 



Zs.o + b? 

28,0 



.,0 



\o + bj 



a, • z 8 , 0 + 



Z«,o Co 



■ Z. (1 + 



2 3 .o + 2w + IF e 



J 3,l 



z« + z lrJ + ir B 

z i. 2 + Zw + IF <= 



ojt*a=* ( 3 > *»6 (i7) -c\ Bttc«ffls*ut. * 

[0155] KBflcojftST. tH 1 8. 3S2g. 
1&c?)W&fc&mfT% h^h £*J->fc_ht\ ( 3 

d ) ( 1 7 d ) «HRKP&«^t#iTU4. 
[0156] ^flHi. ifciM^ (3d)K (17 
d) Srjff<3r3MBJ!-rs 0 vxb^sau^ifftjeHfclS] 
S^MSfcAt. i d L F c zmk I F c XS. 

[0 157] I F C = -1/LF C 

WTMW, LF 0 *fcfet-f4if:li. IF^* 
sfcte-fS i k fc R tT» £ . £ *93iaSH*<0» , C, &<7) 
H«<?Mlir*Sj* (3e)H(17e) **»£>:h.4. 

[0158] 

C*2 2] 

(3e> 



(4s) 
(5a) 

(6a) 

(7a) 

<8e) 

Oe) 

doe) 

(He) 

(12e) 

U3e) 

(He) 

(15e> 

(16e) 



•IF C <0 



+ Z 1#J + IF e 



+ Zl, + IF. • P S N d 



+ Z M + IF. - P s N d 



£ 0 

< 0 

< 0 
^ 0 
£ 0 

< 0 



+ Z v + IF. 



:£ 0 (17e) 



[0 159] 



[123] 
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JST&* (19) -e*3n*Jt3*K$MR3fc©2 4«-?*>«. «o-C, 
NUBS. #fa* (3 e) (1 7 e) K J: o t-** :b*lfc«J*M 

[0 16 0] -f-COiot;, H^M^^fr^fto-FMT"^^ olsky, William T. Vetterling, and Brian P. Flanner 

mWiZMMz-thmmte, WmtWrnnfflMTfo 9 . # y, The Press Syndicate of the University of Cambri 

#^fc^fc£h.&BE^:^fcJ:^?ji¥< ifc^TtS. dge, ISBN 0-521-43108-5, Second Edition ) bM~t& 

^OKffjJ ("Numerical recipesin C, the Art of Scien [0161] 
tific Computing" by William H. Press, Saul A. Teuk [S2 4 ] 

mn<D&n-c w=<u l .u 2 ,...,nj-e*a ASttl^lklL t 



(3e)H(17e) fcJUxT. K#«*0>#»*IW fcf. 

rb-ts iiJD<7)iij^fr*#(tJiix a i>^t fMS [0164] 

C*2 5] 

[0163] i<©*»*«RRr6flfl tf>3r83i, 

|(a t - %J * p, xfi |k - >0 * * xtt |k - # 

[0165] ;;t s Pj , P 2 , Rl^PM^&kT [ 0 1 6 6 ] 

Sit. mico-Kmbmmx'h&-hK [S2 6 ] 

i 3 fcffllfcfeft***-. 

[0167] ;fifetf5iBliiK?5^HS0PW»*fNi, 

*ffiTI4J»Wi* I. U -3 fc-*- * . L *» U *PM:tu^< [0168] 
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II^R^II^cottffl^, ||W<DI«»*#*r»6ii:*:nJ«fc+5. * 
B^, **ont5:(u 1 ,u 2 ,...u B )]i^ioj;5*:<)(0-CkJi> ^ 

U, < p a U, > -p, U 2 < p 9 U 2 £ -p, ...,U n ^ p, BLT*M n £ -p 

Ht^ n «<^>iaap«o**nSfc v i % v 2 , .... 3fctfv„Srft*tiW^.fttf> 
U t <L V, , U, 2> - Vj , u 2 £ v 2 , u 2 > - v 2 s . . . , u n <> v n , 2> - v n & V 

VT+V-2 + ... S-V n <p 

[0 16 9] fi!oT. S3Xlfl4(7)JSl:J;^T, tfc [0 170] 
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W Pi/ P 2 / P3' Pi' P»' 



qS, 



r°, 



qj* qir qi/ 
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1 , Title of Invention 

Method and Device for Generating Compressed Mode, 
and Base Station and Mobile Station of Telecommunication 
System 

2 . Claims 

(l) A method for generating a compressed mode 
affecting a composite channel comprising at least two 
transport channels, each of said transport channels 
transmitting at least one data block for at least one 
respective transmission time interval {TTI)/ sach of 
said transmission time intervals (TTI) having a 
duration specific to each of said transport channels/ 
at least two of said transport channels having 
transmission time intervals of distinct duration, said 
method comprising a step of time segmenting the data of 
at least one of said transport channels, said time 
segmentation step segmenting said data blocks into data 
segments, each of said data segments being associated 
respectively with a time segment of said transmission 
time interval, said time segments constituting a period 
common to the transport channels of said composite 
channel, 

characterized in that said - segmentation step 
assigns, for the same transport channel, to each of 
said data segments, a data count determined depending 
on at least one segmentation coefficient, and in that 
at least two of said data segments from the same data 
block having been assigned by said segmentation have 
distinct data counts. 
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(2) The method according to claim 1, 
characterized in that said segmentation 

coefficients are determined as a runction of a set of: 
at least one scenario, each of the scenarios being 
parameterized by at least one possible bit rate of at 
least one transport channel - 

(3) The method according to any of claims 1 and 2, 
characterized in that it is implemented in a 
telecommunication system using a CDMA type multiple 
access technology. 

(4) The method according to any of claims 1 to 3, 
characterized in that It further comprises a rate 
matching step allowing to balance the transport channel 
bit rate of said composite channel, a rate matching 
ratio (HFi) being applied to each of said transport 
channels, said rate matching ratio (RFi) being equal to 
the product of a rate matching attribute {RM X ) specific 
to said transport channel and a scale factor (LF) , said 
scale factor (TjF) being common to all oT said transport 
channels, said scale factor (LF) being constant for 
each of said time segments and capable of having at 
least two distinct values (LF n , LF C ) for at least two 
time segments, a first one { IjF c ) of said at least two 
distinct values being associated with the compressed 
mode, and a second one (LF n ) of said at least two 
distinct values being associated with a so-called 
normal mode* 

(5) The method according to claim 4, in turn a 
sub-claim of claim 3, 
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characterized in that said rate matching step is 
implemented from at least one mobile station to at 
least one base station of said telecommunication 
system. 

(6) The method according to any of claims 1 to 3, 
characterized in that it further comprises a rate 
matching step allowing to balance the transport channel 
bit rate of said composite channel, a rate matching 
ratio {R*\} being applied to each of said transport 
channels, said rate matching ratio (RFi ) being equal to 
the product of a rate matching attribute (RMi) specific 
to said transport channel and a scale factor (LF) , said 
scale factor (L»F) being common to all of said transport 
channels/ at least two intervals, so-called global 
intervals, being defined for all of said transport 
channels, the duration of said global intervals being a 
multiple of the duration of each of said transmission 
time intervals associated with said transport channels, 
said scale factor (LF) being constant for each global 
interval and capable of having at least two distinct 
values {LFn/ LF C ) for at least two global intervals, a 
first one !LF C ) of said at least two distinct values 
being associated with the compressed mode, and a second 
one (LF n > of said at least two distinct values being 
associated with a so-called normal mode. 

(7") The method according to any of claims 1 to 3 
and 6, 

characterized in that it further comprises a step 
of calculating said segmentation coefficients according 
to at least one of the criteria belonging to the group 
comprising : 
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- minimizing the variance of said segmentation 
coef ficients for the same transport channel; 
maximizing said compressed mods scale factor 

(LF C ) . 

(3) The method according to any of claims 1 to 3 
and 7, 

characterized in that it further comprises at 
least one of the steps belonging to the group 
comprising the steps of: 

postponing transmission of at least part of the 
data comprising said at least one data segment 
in compressed mode; 

- selecting, for at least one data block 
comprising said at least one data segment in 
compressed mode, a source encoding mode among a 
nominal bit rate mode and at least one reduced 
bit rate mode for at least one transmission 
time interval associated with said transport 
channel to be segmented, said reduced bit rate 
being lower than said nominal bit rate > 

(9) The method according to any of claims 6 to 8, 
in turn a sub-claim of claim 3, 

characterized in that said rate matching step is 
implemented from at least one base station to at least 
one mobila station of said telecommunication system. 

(10) Method according to any of claims 4 to 9, 
characterized in that said scale factor (LF) is 
selected either from a first set HL*T n }) when said 
global .interval does not comprise any data segment an 
compressed mode, or from a second set {{LF e }) when said 
global interval comprises at least one data segment in 
compressed mode* 
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(11) Method according to claim 10, in turn a sub- 
claim of claim 6, 

characterized in that said first set {{LF n }) 
comprises a single element and in that said second set 
({LFc}) comprises an element for oach of the 

compression configurations, each of said compression 
configurations being defined, on the one hand/ by the 
number of time segments in compressed mode/ for the 
corresponding global interval , and on the other hand, 
by at least one compression rate (p) associated with 
each of said time segments in compressed mode, said 
compression rate (P) representing, for said composite 
channel, the ratio between the available data count, 
for a given time segment, in compressed mods, and the 
available data count, for said given time segment, in 
normal mode. 

0-2) A device for generating a compressed mode 
affecting a composite channel comprising at least two 
transport channels, each of said transport channels 
transmitting at least one data block for at least one 
respective transmission time interval (TTI) , each of 
said transmission time intervals (TTI) having a 
duration specific to each of said transport channels, 
at least two of said transport channels having 
transmission time intervals of distinct duration, said 
device comprising a means for time segmenting the data 
of at least one of said transport channels, said time 
segmentation means segmenting said data blocks into 
data segments, each of said data ^Ggments being 
associated respectively with a time segment of said 
transmission time interval, said time segments 
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constituting a period common to the transport channels 
of said composite channel, 

characterized in that said segmentation means 
assign^/ for the same transport channel, to each of 
said data segments, a data count determined depending 
on at least one segmentation coefficient, and in that 
at least two of said data segments from the same data 
block having been assigned by said segmentation have 
distinct data counts. 

(13) A base station of a telecommunication system 
comprising at least transmission means oT a composite 
channel comprising at least two transporl channels , 
characterized in that it comprises a device according 
to claim 12. 

(14) A mobile station of a telecommunication system 
comprising at least transmission means of a composite 
channel comprising at least two transport channels, 

characterised in that it comprises a device 
according to claim 12. 

(15) A device for generating a compressed mode 
affecting a composite channel comprising at least two 
transport channels, each of said transport channels 
transmitting at least one data block for at least one 
respective transmission time interval {TTI) , each of 
said transmission time intervals (TTI) having a 
duration specific to each of said transport channels, 
at least two of said transport channels having 
transmission time intervals of distinct duration, said 
device comprising, for at least one of said transport 
channels, data segment concatenation means, said data 
segments being received in the same transmission time 
interval (TTI), said concatenation moans concatenating 
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said data segments into a data block, each of said data 
segments being respectively associated with a time 
segment of said transmission time interval, said time 
segments constituting a period common to the transport 
channels of said composite channel, characterized in 
that, for the same transport channel, at least two of 
said data segments received in the same incoming 
transmission time interval (TTI) of said concatenation 
means have distinct data counts. 

(16) A base station of a telecommunication system 
comprising at least transmission means of a composite 
channel comprising at least two transport channels, 
characterized in that it comprises a device according 
to claim 15. 

(17) . A mobile station of a telecommunication system 
comprising at least transmission means of! a composite 
channel comprising at least two transport channels, 

characterized in that it comprises a device 
according to claim 15, 
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3, Detailed Description of invention 

This invention relates to a method for generating 
a compressed mode affecting a composite channel 
comprising at least two transport channels, each of 
said transport channels transmitting at least one data 
block for at least one respective transmission time 
interval, each of said transmission time intervals 
having a duration specific to each of said transport 
channels f at least two of said transport channels 
having transmission time intervals of distinct 
duration, said method comprising a step of time 
segmenting the data of at least one of said transport 
channels, said time segmentation step segmenting said 
data blocks into data segments, each of said data 
segments being associated respectively with a time 
segment of said transmission time interval, said time 
segments constituting a period common to the transport 
channels of said composite channel. This invention is 
implemented in particular in tha field of third 
generation telecommunication systems for mobiles. 

The 3GPP group (3rd Generation Partnership 
Project) is a standardization organization whose 
purpose is the standardization of a third generation 
telecommunication system for mobiles. The technology 
considered for such systems is the CDMA (Code Division 
Multiple Access) technology. One of the fundamental 
aspects distinguishing third generation systems from 
second generation ones is that, in addition to making 
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more efficient use of the radio spectrum, they provide 
very good service flexibility - 

In such a telecommunication system operating 
according to the CDMA technology, data transmission and 
reception are done continuously. Thus, if a radio link 
is allocated to a mobile station, and if this mobile 
station is to carry out measurements on another carrier 
frequency than that carrying this radio link, e*g. to 
change the active base station, the mobile station must 
then have two radiof requency receiving chains . Such an 
implementation is not desirable because it would 
significantly increase the cost of tha mobile station, 
together with its size and weight. 

In order to allow the system to be implemented 
with a single radiof requency receiving chain, a so- 
called compressed mode is being defined by the 3GPP 
group. In contrast to this, a normal mode designates 
the operating mode other than the compressed mode. In 
compressed mode, the whole contents of a multiplexing 
frame, which in normal mode is transmitted 
homogeneously in one radio Frame, is compressed into 
one part of the radio frame, typically the edges of the 
frame so as to provide a silent gap within the radio 
frame. Fig* 3 illustrates this compressed mode. The 
compressed multiplexing frame is transmitted at the 
beginning and the end of the radio frame and a 
transmission crap is created in the middle of the radio 
frame. Alternatively, two successive frames can be 
compressed, in order to form a longer transmission gap, 
as illustrated in Fig. 4. During the transmission gap, 
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the mobile station can carry out measurements on other 
carrier frequencies - 

In general/ the compressed mods poses the problem 
that, in order to obtain the same quality of service 
during compressed transmission, a higher power 
transmission is required/ and this then causes greater 
interference to other users. Also, as the compressed 
mode also involves the uplink, as will be seen later 
on, a power increase for the mobile station due to the 
compressed mode further has the drawback of being 
limited by the capacity of the mobile station. 

Creating a compressed mode not only involves the 
downlink (network to mobile station) , but also the 
uplink (mobile station to network) , Indeed, when the 
frequency on which the measurement is to be carried out 
is spectrally close to the carrier frequency of the 
uplink in normal mode, the downlink being 
simultaneously in the compressed mode, the mobile 
station produces self-coupling, A part of the incoming 
signals measured by the mobile station is interfered by 
its transmission. The larger the spectral distance 
between the transmission frequency and the measurement 
frequency, the more the measurement frequency is 
naturally isolated from the transmission frequency* On 
the other hand, a short distance requires the 
construction of an isolating filter with very stringent 
features, and there Tore correspondingly higher costs. 

It is an object of this invention to provide a 
solution for implementing this compressed mode. Before 
explaining the known methods for generating this 
compressed mode, the organization of the uplink and 
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downlink of the telecommunication system proposed by 
the 3GPP group should be described first or all. 

In the OSI (Open System Interconnection) model of 
the ISO {International Standardization Organization) , 
telecommunication equipment is modeled by a layer model 
constituting a protocol stack wherein each layer is a 
protocol providing a service to the higher level layer. 
The service provided by layer I is called "transport 
channels". A transport channel can therefore be 
understood as a data flow between the level 1 and level 
2 layers of the same equipment. A transport channel 
(abbreviated as TrCH) enables the level 2 layer to 
transmit data with a certain quality of service. This 
quality of service depends on the channel coding and 
interleaving used. A transport channel can also be 
understood as a data flow between two level 2 layers of 
two separate equipments connected via u radio link. 

The transmission chains, respectively for the 
uplink and the downlink of a Lhird generation 
telecommunication system, such as defined by the 3GPP 
group, are shown in Figs. 1 and 2. In these figures, 
similar blocks are referenced by the same number. 

For each transport channel, referenced as 100, a 
higher level layer 101 periodically supplies the level 
1 layer with a transport block set. The periodical 
interval, at which the transport block set is supplied 
to the transport channel/ is called the transmission 
time interval or TTI interval of the transport channel. 
Each transport channel has a TTI interval duration of 
its own. The duration of the TT.t intervals can be 10, 
20, 40 or 80 ins. Examples of transport channels A, B, 
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C, and D are shown in Fig. 5. In this Fig. 5, the 
transport block set received by each transport channel 
is represented by a bar chart bar. The length oi! the 
bar chart bar represents a TTI interval of the 
associated transport channel and its surface 
corresponds to the payload of the transport block set- 
Referring to Fig. 5, the duration of the TTI intervals 
associated with transport channels A, B, C, and D is 60 
ms, 40 ms, 20 ms, and 10 ms, respectively. Moreover, 
horizontal dotted lines in the bar chart bars indicate 
the number of transport blocks of each transport block 
set. In Fig- 5, transport channel A receives, during a 
first transmission time interval/ a first transport 
block sot Ao comprising 3 transport blocks, and during 
the subsequent TTI interval , a second transport block 
set Ai comprising a single transport block. Similarly, 
transport channel B receives the transport block sets 
B 0 , Bi, B?, and B 3 during four consecutive TTI 
intervals, comprising respectively 0, 2, 1, and 3 
transport blocks* Transport channel C receives the 
transport block sets C 0 to Ci during eight successive 
TTI intervals, and finally, transport channel D 
receives the transport block sets Do to D i5 during 
sixteen TTI intervals. 

In addition, the transport format designates 
information representing the number of transport blocks 
contained in the transport block set received by a 
transport channel and their respective sizes. For a 
given transport channel, there is a finite set of 
possible transport formats one of which is selected at 
each TTi; interval depending on the requirements o£ the 
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higher level layers. For a constant bit rate transport 
channel, this set only comprises one element. In the 
example of Fig. 0, transport channel A has a first 
transport format for the set A 0 received during radio 
frames 0 to 7, and a second transport format for the 
set Ai during radio frames 8 to 15. 

Referring again to Figs* 1 and 2, each transport 
channel, referenced as 100, receives at each associated 
TTI interval, a transport block set from a higher level 
layer 101. Transport channels with different quality of 
service are processed by separate processing chains 
102A, 102B. A frame check sequence FCS is attached to 
each oT these blocks during a step referenced as 104. 
Such sequences are used upon receipt to detect whether 
the transport block received is correct or corrupted. 
It shoxild be noted that the FCS sequence can have a 
zero size when error detection is not required. The 
next step, referenced as 106, consists in forming a set 
of blocks to be coded from the transport block set and 
their respective FCS . Typically, thia step 106 consists 
in serially concatenating the transport blocks and 
their respective FCS sequences in order to form a 
single data block. This single block constitutes a 
block to be coded, when its size is less than a certain 
limit depending on the type or channel coding, 
otherwise it is segmented Into a set of identically 
sized blocks to be coded, so that the size of none of 
them exceeds the maximum size determined by the channel 
encoder. The next step 108 consists in performing 
channel coding for the blocks to be coded. Thus, after 
this step, a set of coded blocks is obtained at each 
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TTI interval* Typically, each block to be coded of the 
same set is coded separately, and the resulting blocks 
are concatenated together/ to form a single coded 
block. A coded block can therefore correspond to 
several transport blocks. Just as a series of transport 
block sets constitutes a transport channel, a series of 
coded transport blocks will be called a coded transport 
channel. The channels thus coded are then rate matched, 
interleaved and segmented according to a different 
order, depending on whether the uplink or the downlink 
is involved. 

In the uplink, illustrated in Fig. 1, the coded 
transport channel is first interleaved on the 
associated TTI interval in a step referenced as 110, 
then segmented in a step referenced as 112, and finally 
rate matched in a step referenced as 114, During the 
segmentation operation, the sets of coded transport 
blocks are segmented into as many data segments as 
there are radio frames in a TTI interval of the channel 
involved. Each data segment is associated with a 
multiplexing frame of its own. 

In the downlink/ illustrated in Fig. 2, the coded 
transport channel is first rate matched 116, then 
interleaved 120 and finally segmented 122. Note that, 
in this link, rate matching 116 is preceded by a DTX 
symbol insertion step 118 in the event of fixed 
position transport channels. 

Referring again to Figs. 1 and 2, the different 
transport channels, after encoding, segmentation, 
interleaving and rate matching, are multiplexed with 
each other in a step 124 in order to form a composite 
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channel. This multiplexing step 124 periodically 
produces a data block called multiplexing frame. The 
multiplexing frame production period typically 
corresponds to one radio frame. The series of 
multiplexing frames constitutes the composite channel. 
As the bit rate of the multiplexed transport channels 
may vary, the bit rate of the composite channel 
obtained after this step 124 also varies. The capacity 
of a physical channel being limited, it may than happen 
that the number of physical channels required for 
conveying this composite channel is greater than one* 
When the number of physical channels required is 
greater than one, a step 126 of segmenting this 
composite channel into physical channels is provided. 
E.g. for two physical channels, this segmentation stop 
126 consists in sending, alternatively, one symbol to a 
first physical channel DPDCH#1 and one symbol to a 
second physical channel DPDCH#2, 

The data segments obtained are then interleaved in 
a step referenced as 130, then transmitted on the 
corresponding physical channel in a step referenced as 
132, This final step consists in a spraad spectrum 
modulation of the transmitted symbols. 

The number of symbols N da ta available for a 
multiplexing frame due to the limits of the physical 
channel (s) is semistatic in the downlink and dynamic in 
the uplink. A quantity is said to be semistatic if the 
level 1 layer cannot, of its own accord, change it 
multiplexing frame by multiplexing frame, or TTI 
interval by TTI interval, in particular depending on 
transport channel bit rate variations (i.e. transport 
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format variations) . Whatever is not semistatic is said 
to be dynamic* Hereafter, this number of symbols N data 
denotes the available bit rate of the composite 
channel. Thus, the number of physical channels after 
the physical channel segmentation step 12 6 is 
semistatic in Lhe downlink, and dynamic in tiie uplink* 

As mentioned before, one of the issues of third 
generation mobile radio systems is to efficiently 
multiplex at tha radio interface services not having 
the same requirements in terms of quality of service 
(QoS) . The rate matching step {114, 116) allows to 
optimize this multiplexing as will be explained. The 
differences in quality of service imply in particular 
using respective transport channels with different 
channel coding and interleaving so as to ensure a 
quality of service specific to each transport channel. 
The quality of service of a transport channel is 
defined by at least one criterion among the following: 
maximum transmission delay (hence a TTI 
interval maximum duration) , 

- bit error maximum rate (BER) , and/or 

transport block error maximum rate (BLER) . 

The bit error rate is sufficiently low when the 
set of coded symbols has a sufficient average Kb/I 
ratio depending on the encoding. The Eb/I ratio is the 
ratio of the average energy of each coded symbol (Eb) 
to the average energy of interference (I) . The rate 
matching step (114, 116) is for balancing che _£b/I 
ratio between transport channels with different 
qualities of service. The incoming bit error rate BER 
depends on this "Eb/I ratio. Indeed, for a channel 
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decoder performing a decoding operation corresponding 
to the reverse operation of encoding 108, the higher 
the Eb/i: ratio at the decoder input, the lower the 
output bit error rate. 

For CDMA-type multiple access, the system's 
capacity is directly limited by the interference level 
because several entities not separated in space or time 
can transmit simultaneously on the same carrier 
frequency. In order to maximize system capacity, each 
coded transport; channel should therefore have a minimum 
Eb/I ratio but nevertheless sufficient for maintaining 
its quality of service. The rate matching step (114, 
116) allows this Eb/I ratio minimization, because due 
to it, the different transport channels can receive 
different Eb/Is according to semistatically determined 
ratios • 

Curing this rate matching step (114, 116), a RF ± 
rate matching ratio is applied to each transport 
channel i, so that for each block k with a symbol count 
X k before rate matching and a symbol count Y k after 
rate matching, Y k is such that the RF L rate matching 
ratio is, except for rounding, is equal to Lhe ratio 
Y 

— . After rate matching, the average Eb/I ratio has 

then been multiplied by the matching ratio RFi. 

Balancing the Eb/I ratio only establishes the 
proportion between the respective matching ratios RFi 
of the various coded transport channels. It does not 
enforce the absolute value of rate matching ratio RF t . 
Thus, the required set of rate matching ratios RFi has 
to be determined except for a multiplying factor, 
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hereafter called scale factor LF. The lower limit of 
the matching ratio RFi is established by the maximum 
puncturing rate that the transport channel encoding can 
tolerate and its upper limit is established by the 
available bit rate N data supplied to the composite 
channel by the physical channels allocated to 
communication, taking into account the definition of 
the different transport format combinations. Thus, we 
can write: 

RFi — LF * RMi (1) 
where : 

- the set {RMi} is such that Lhe proportions 
between the different rate matching attributes 
RMi correspond to the desired proportions 
between the Eb/Is of each incoming coded 
transport channel. The matching attributes RMi 
do not take into account the lower and upper 
limits imposed on the raLe matching ratios, 
respectively by the maximum puncturing rates 
specific to each transport channel and by the 
available rate N ds ta/ and 

LF is the scale factor. The scale factor LF is 
the same for all coded transport channels. 
In the telecommunication system proposed by the 
group, rate matching is not performed in the same 
way in the uplink and the downlink. In the uplink, it 
was decided to transmit continuously/ because 
discontinuous transmission would deteriorate the peak 
to average radiof requency power ratio at the output of 
the mobile station. This ratio is therefore sought to 
be as close as possible to 1, As it is necessary to 
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transmit continuously on the uplink, the ratio Y K /X^RTx 
can therefore vary every multiplexing frame. Indeed, 
MSB ( j ) designating the set of coded block types for a 
given transport format combinat ion j , then the sum of 

block sizes after rate matching ]T Y k must be exactly 

k€MB£[j) 

equal to the available bit rate N da ta* "^he available bit 
rate N d aua can only have certain predefined values Ni, 
N 2 , N R (with Ni < N 2 < ... < N ft ) that depend on the 

physical channel Xormat in the uplink* In particular/ 
this format is defined by the spreading factor and the 
number of cades used for a multicode transmission. For 
each combination j, the following system with unknowns 
{Y k } k€M BSjj) is obtained: 

Vk e MBS(j) Y k a LF - RM l(k) - X k 

< fc€MBS(j7 ( 2 ) 

LF^LFMIN, 

where I (k) designates the transport channel producing 
the block type k. 

A rule for selecting the available bit rate N data 
from tha set marked {Ni , N2i .~/N R } is given in the 
documentation of the 3GPP in order to resolve system 
{2) unambiguously. 

Thus, in the uplink, the rate matching ratio RF A 
of a coded transport channel i variea dynamically 
depending on the variations of transport format 
combinations , 

In the downlink illuslrated by Fig, 2 # the peak to 
average radiof requency power ratio is anyway very poor 
in any case because the base station is transmitting 
simultaneously to several users, axid the signals for 
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these users aro combined cons tructively or 
destructively inducing wide variations in the 
radiof requency power transmitted by the network. 
Therefore, it has been decided that/ for the downlink/ 
balancing the Eb/I ratios between different transport 
channels would be done with semi static ratio rato 
iaatching (i.e. in fact with a semistatic rjF) , and that 
multiplexing frames would be completed with dummy 
symbols called DXX symbols, DTX (Discontinuous 
Transmission) symbols are symbols having a constant 
value distinct from any possible value of the data 
symbols. DTX symbols are transmitted with zero energy, 
and do not carry any information; in fact/ they are 
rather discontinuous transmission indicators than real 
symbols. Such DTX symbols are inserted dynamically 
either tti interval by TTI interval in step 118, or 
multiplexing frame by multiplexing frame in step 128, 
In this link, the LF factor used is semistatic and is 
determined once and for all when the composite channel 
is formed in order to minimize the number of DTX 
symbols to be inserted when the bit rate of the 
composite channel is at a maximum. In fact/ this 
technique is for limiting the* deterioration of the peak 
to average radiof requency power ratio in the worst 
case . 

Thus, the uplink and the downlink differ in that, 
in the uplink/ rate matching is dynamic in order to 
complete the multiplexing frames up to the available 
bit rate N da ta is obtained/ whereas/ in the downlink, 
rate matching is semistatic, and DTX symbols are 
inserted dynamically to complete multiplexing frames. 
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As 



indicated 



before, 



a 



segmentation 



per 



multiplexing frame step (112, 122) is carried out on 
each coded and interleaved transport channel* Indeed, 
before the latter step (112, 122), all operations are 
done TTI interval by TTI interval. And yei;, two 
distinct transport channels can have distinct TTI 
interval duration. In order to carry out step 124 of 
multiplexing different downstream transport channels, 
it is necessary to come down to a period corresponding 
to one multiplexing frame. This period is typically a 
radio frame (10 ms) . This is precisely the object of 
the segmentation per multiplexing frame step (112, 
122) * Any block oE n symbols for a transport channel i 
having a TTI interval lasting F*. times the common 
period is segmented into F A blocks roughly having the 



respectively denote the largest integer less than or 
equal to x and the smallest Integer greater than or 
equal to x. 

As indicated above, inserting DfX symbols in the 
downlink is done either TTI interval by TTI interval 
(step 118) or multiplexing frame by multiplexing frame 
(step 128) . The insertion of DTX symbols into each TTI 
interval allows to have fixed positions for each 
transport channel. Here, fixed means that this position 
does not depend on the payload of the segments of each 
transport channel transmitted in the multiplexing 
frame. The mobile station can thus demultiplex the 
different transport channels without any explicit 
indication of payload of each of these transport 



size of 
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channels or, more precisely, without any indication of 
their current transport format* When all the 
multiplexing frames have been received For a given TTI 
interval of a transport channel, the mobile station 
attempts to determine, through successive attempts, the 
transport format for the TTI interval under 
consideration. This technique is commonly called blind 
rate detection (BHD) , and more correctly blind 
transport format detection technique. In this way, 
system capacity is optimized because it is not 
necessary for the network to transmit for each 
transport channel, and for each multiplexing frame, an 
explicit current bit rate or transport format 
indication. Unfortunately, this technique is applicable 
only when the number of possible bit rates for each 
transport channel is low, and the bit rate of each 
transport channel is also low (e.g. less than 
32 kbit/s) . 

In the event a bit rate indication exists for the 
multiplexing frame, then flexible positions for the 
transport channels can be envisaged with acceptable 
complexity. It should be noted that such a bit rate 
indication is not transmitted in the composite channel, 
but on the physical control channel associated with the 
physical channel (s) carrying the composite channel. 
Inserting DTX symbols is then done multiplexing frame 
by multiplexing frame after the transport channel 
multiplexing step 124. In Fig- 2, inserting DTX symbols 
126 is done more precisely before the second 
interleaving step 130. The insertion is such that the 
DTX symbols are grouped in each time slot at 
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transmission. This is also done so that the number of 
DTX symbols in each tima slot is approximately the 
same* Thus, a fair time diversity can be obtained. 

Based on this architecture of the system uplinks 
and downlinks, a compressed mode can be created in four 
different ways: 

♦ by increasing the container size, 

• by reducing the contents size, 

• by modifying the contents distribution, or 

* by postponing transport block transmission. 
Increasing the size of the container is the same 

as increasing the gross bit rate ot the set of physical 
channels for one radio frame, e.g. the gross bit rate 
is increased by halving the spreading factor used by 
the CDMA technology. Alternatively, the number of 
physical channels used can be increased. This may be 
necessary because the reduced spreading factor cannot 
be less than 4. In the downlink, this poses the problem 
of code shortage. Indeed, mutually orthogonal codes are 
used in the downlink for spreading the spectrum of each 
user's signals. Indeed, orthogonaliLy is a property 
required for rejecting interference. 

Orthogonal codes, conventionally designated by the 
term OVSF {Orthogonal Variable Spreading Factor) can be 
classified according to a tree wherein the spreading 
factor is multiplied by two at each node on any path 
from the root to any branch of the tree. The spreading 
factor is then proportional to the code length. 
Recursively generating OVSF codes is done as follows: 
any code C of a length L has two child-codes of double 
length 2L in the tree that are obtained, for the 
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former, by concatenating C with itself (C CJ , and for 
the latter, by concatenating C with its complement (C 
C). This tree classification is useful not only for 
code generation but also for choosing user codes. 
Indeed, this tree defines an orthogonality relationship 
between codes so that if one code is used by a user, 
then all ancestor codes and all descendant codes of 
this code are prohibited for other users, otherwise the 
orthogonality relationship among users is disrupted. 
Such a solution therefore poses the problem of code 
shortage for the downlink. 

This problem also persists when the code is just 
reserved and not used For transmission. This is the 
case during the transmission yap in the compressed 
mode. This problem is further increased when the 
reserved code has a low spreading factor: indeed, the 
lower the spreading factor of a code, the closer this 
code is to the tree root/ and the larger the number of 
its prohibited descendant codes. It is easily 
understood that by halving a user's spreading factor, a 
node is moved up towards the tree root, and the size of 
the prohibited descendant code sub-tree is doubled, and 
therefore, the problem of OV5F code shortage is 
increased. 

Another way of implementing this compressed mode 
consists in reducing the content size by puncturing a 
sufficient number of symbols. This method has net yet 
been described completely in the 3GPP documentation, 
but it is currently assumed that an additional 
puncturing step will be added after the transport 
channel multiplexing step 124. However, this method has 



(6 0) )0 1-1 77877 (P200 1-177877A) 



the drawback that it is difficult; to optimize the 
puncturing pattern depending on the different channel 
encodings 108 given the position of the additional 
puncturing step in the transmission chain. 

Another way of forming this compressod mode 
consists in modifying the data symbol position in the 
composite channel so as to form a transmission gap by 
grouping the DTX symbols. Hereafter t this method is 
called DTX symbol grouping method, For the downlink, 
thia solution applies to the composite channel 
containing DTX symbols Cor obtaining a transport 
channel flexible position. Indeed, in this case, rate 
matching is done statically, and DTX symbols are used 
to complete the multiplexing frames* For flexible 
position transport channels, such symbols aro added 
e.g. aL the end of multiplexing frames. This solution 
then consists in grouping such DTX symbols over a 
period of time within a radio frame so as to form a 
transmission gap* 

Unfortunately, this solution only applies to the 
downlink with transport channel flexible positions. For 
fixed position transporL channels, all the DTX symbols 
do not contribute to forming the transmission gap. The 
DTX symbols for fixing the position of a transport 
channel are Inserted in step 118 and are not grouped 
together in the radio frame. Indeed, grouping such DTX 
symbols would be the same as making the transport 
channel position flexible. The si^.e of the transmission 
gap that can be formed by grouping DTX symbols is then 
reduced. Another drawback of this DTX symbol grouping 
method is that depending on the transport format 



(6 1 ) )0 1-1 77877 (P2001-177877A) 



combination of the multiplexing frame to be transmitted 
in compressed mode, the number of DTX symbols to be 
inserted is more or less large. Thus, if it happens, 
during compressed mode, thaL nothing is to be 
transmitted by the higher levGl layers, the method will 
be employed advantageously* If, on the other hand, 
during compressed mode, a lot of data has to be 
transmitted, then the impact of this method will be 
reduced, if not cancelled, 

Finally, another solution for implementing this 
compressed mode consists in postponing the transmission 
of certain transport blocks. Throughout thG 
description/ this solution will be called data 
transmission postponing* This solution only applies to 
non real-time services capable of tolerating relatively 
long transmission delays > In fact, this method consists 
in modifying the set of transport format combinations 
allowed during the TTI intervals of the transport 
channel involved comprising a compressed mode frame, so 
that the transport formats admissible for this 
transport channel allow less data to be transmitted 
than in normal mode. This does not mean that data will 
be removed that was to be transmitted during the TTI 
intervals comprising a compressed mode multiplexing 
frame, but only that transmission will be postponed. 

This method is illustrated in Fig. 6, to be 
compared to Fig. 5, for transport channel B. Figs, 5 
and 6 show the same data traffic. In Fig. 6, the fourth 
radio frame is in compressed mode. The transmission of 
one of the transport blocks of the set 3i is postponed; 
it will only be transmitted during radio frames 8, 9, 
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10, and 11. The main disadvantage of this method is 
that it does apply only to non real-time services 
tolerating long delays. 

It is an object of the invention to compensate for 
all or part of the above-mentioned drawbacks by 
providing a method applicable both to the uplink and 
the downlink of a telecommunication system, with fixed 
or flexible service positions, such services being 
real -time or not, and which, when the puncturing rate 
is increased, allows to optimize the puncturing 
pattern. 

Also, the subject of the invention is a method for 
generating a compressed mode affecting a composite 
channel comprising at least two transport channels, 
each of said transport channels transmitting at least 
one data block for at least one respective transmission 
time interval, each of said transmission time intervals 
having a duration specific to each of said transport 
channels, at least two of said transport channels 
having transmission time intervals of distinct 
duration, said method comprising a step of time 
segmenting the data of at least one of said transport 
channels, said time segmentation step segmenting said 
data blocks into data segments, each of said data 
segments being associated respectively with a time 
segment of said transmission time interval, said time 
segments constituting a period common to the transport 
channels of said composite channel, characterised in 
that said segmentation step assi gns, for the same 
transport channel, to each of said data segments, a 
data count determined depending on at least one 
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segmentation coefficient, and in that at least two of 
said data segments from the same data block having been 
assigned by said segmentation have distinct data 
counts* 

According to the invention, ii: is chosen to reduce 
the contents of the transport channel for the 
compressed mode multiplexing frame by modifying the 
segmentation step (112, 122) , In particular, provision 
is made for generating a smaller data segment for the 
compressed mode multiplexing frame and distributing the 
missing data of this segment over the other segments of 
the associated TTI interval. A time segment is the 
period required for transmitting the data segmented in 
steps 112 and 122 and corresponding to the period at 
the end of multiplexing step 124. 

Preferably, the segmentation coefficients are 
determined depending on a set of at least one scenario, 
each of the scenarios being parameterized by at least 
one possible bit rate of at least one transport 
channel . 

When it is implemented in a telecommunication 
system using a CDMA-type multiple access technology, 
the method according to the invention can further 
comprise a rate matching step allowing to balance the 
bit rate of transport channels of said composite 
channel/ a rate matching ratio being applied to each of 
said transport channels, said rate matching ratio being 
equal to the product of a rate matching attribute 
specific to said transport channel and a scale factor, 
said scale factor being common to the set of said 
transport channels, said scale factor being constant 
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for each o£ said time segments and capable of having at 
least two distinct values for at least two time 
segments/ a first one of said at least two distinct 
values being associated with the compressed mode, and a 
second one of said at least two distinct values being 
associated with a so-called normal mode. Said rate 
matching step is then implemented from at least one 
mobile station to at least one base station of said 
telecommunication system. 

The method can also further comprise a rate 
matching step allowing to balance the bit rate of the 
transport channels of said composite channel r a rata 
matching ratio being applied to each of said transport 
channels, said rate matching ratio being equal to the 
product of a rate matching attribute specific to said 
transport channel and a scale facLor, said scale factor 
being common to all of said transport channels, at 
least two intervals, so-called global intervals, being 
defined for all of said transport channels, the 
duration of said global intervals being a multiple of 
the duration of each of said transmission time 
intervals associated with said transport channels, said 
scale factor being constant for each global interval 
and capable of having at least two distinct values Tor 
at least two global intervals, a first one of said at 
least two distinct values being associated with the 
compressed mode, and a second one of said at least two 
distinct values being associated with a so-called 
normal mode. Said rate matching step being then 
implemented from at least one base station to at least 
one mobile station of said telecommunication system. 
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According to other features , the inventive method 
also comprises the step of: 

•calculating said segmentation coefficients 
according to at least one of the criteria 
belonging to the group comprising the steps of: 
minimizing the variance of said segmentation 
coefficients for the same transport channel; 
maximizing said compressed mode scale factor 
(LFo) 

•one of the steps belonging to the group comprising 
the steps of: 

postponing transmission of at least part of the 
data comprising said at least one data segment 
in compressed mode; 

selecting, far at least one data block 
comprising said at least one data segment in 
compressed mode, a source encoding mode among a 
nominal bit rate mode and at least a reduced 
bit rate mode for at least one transmission 
time interval associated with said transport 
channel to be segmented, said reduced bit rate 
being lower than said nominal bit rate. 
Advantageously, the scale factor is selected 
either rTrom a first sot when said global interval does 
not comprise any data segment in compressed mode, or 
from a second set when said global interval comprises 
at least one data segment in compressed mode. Said 
first set comprises a single element and said second 
set comprises an element for each of the compression 
configurations/ each of said compression configurations 
being defined, on the one hand, by tha number of time 
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segments in compressed mode, for the corresponding 
global interval, and on the other hand, by at least one 
compression rate associated with each of: said time 
segments in compressed mode, said compression rate 
representing, for said composite channel, the ratio 
between the available data count, far a given time 
segment, in compressed mode, and the available data 
count, for said given time segment, in normal mode. 

Another subject of the invention is a device for 
generating a compressed mode affecting a composite 
channel comprising at least two transport channels, 
each of said transport channels transmitting at least 
one data block for at least one respective transmission 
time interval, each of said transmission time intervals 
having a duration specific to each of said transport 
channels, at least two of said transport channels 
having transmission time intervals of distinct 
duration, said device comprising means for time 
segmenting the data of at least one of said transport 
channels, said time segmentation means segmenting said 
data blocks into data segments, each of! said data 
segments being associated respectively with a time 
segment of said transmission time interval, said time 
segments constituting a period common to the transport 
channels of said composite channel, characterised in 
that said segmentation means assigns, for the same 
transport channel, to each of said data segments, a 
data count determined depending on at least one 
segmentation coefficient, and in that at least two of 
said data segments from the same data block having been 
assigned have distinct dai:a counts. 
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Another subject of the invention is a base station 
and a mobile station of a telecommunication system each 
comprising at least composite channel transmission 
means and a device such as defined above* 

Another subject of the invention is a device for 
generating a compressed mode affecting a composite 
channel comprising at least two transport channels, 
each of said transport channels transmitting at least 
one data block for at least one respective transmission 
time interval, each of said transmission time intervals 
having a duration specific to each of said transport 
channels, at least two of said transport channels 
having transmission time intervals of distinct 
duration, said device comprising, for at least one of 
said transport channels, data segment concatenation 
means, said data segments being received in the same 
transmission time intsrval, said concatenation means 
concatenating said data segments into a data block, 
each of said data segments being respectively 
associated with a time segment of said transmission 
time interval, said time segments constituting a period 
common to the transport channels of said composite 
channel, characterized in that, for the same transport 
channel, at least two of said data segments received in 
the same transmission time interval at the input of 
said concatenation means have distinct data counts. 

Another subject of the invention is a base station 
and a mobile station of a telecommunication system each 
comprising at least means for receiving a composite 
channel comprising at least two transport channels and 
a device as defined above. 
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Other features and advantages of the invention 
will be apparent from the perusal of the following 
detailed description, with reference to the 
accompanying drawings. 

According to the invention, the size of the 
multiplexing frame in compressed mode is reduced by 
modifying the segmentation step (112/ 122) ♦ Throughout 
the description, this method will be called unequal 
segmentation per multiplexing Frame method. 

Indeed, in the third generation telecommunication 
systems being specified, the segmentation per 
multiplexing frame step (112, 122) generates data 
segments having the same ;jize, except for to one 
symbol. Thus, e.g., having a 40 ias TTI interval for 
transmitting 000 coded symbols, these 800 symbols are 
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segmented into four segments of 200 symbols each. Each 
of these segments is then transmitted for one 
multiplexing frame. These four segments all having the 
same size, this is said Lo be equal segmentation. If 
the number of symbols to be transmitted is noL a 
multiple of four/ or more generally a multiple of the 
number of multiplexing frames in the coded transport 
channel TTI interval, then segmentation is said to be 
quasi equal, i.e. the data segments resulting from 
segmentation are equal, except for one symbol. E.g., if 
a block of 799 symbols is to be segmented into four 
segments, then three segments of 200 symbols and one 
segment of 199 symbols will be obtained after 
segment a Lion . 

According to the invention, an unequal 
segmentation is performed so that the data segment 
associated with a radio frame in compressed mode has a 
smaller size to the detriment of the other data 
segments. 

This method is illustrated in Fig, 6 to be 
compared to Fig. 5 (prior art known solution) . The 
method is applied to the coded transport channel A. In 
Fig. 6, the radio frame number 4 is in compressed mode. 
Note that in the present case, to facilitate 
understanding, each bar chart bar is construed here as 
representing the load of a data block after the first 
interleaving step (110, 120), and not as that of a 
transport block set. 

In these figures/ the interleaved block from the 
first interleaving operation and corresponding to A 0 is 
transmitted during radio frames 0 to 7. It comes from a 
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set ot three transport blocks. For Fig. 5, this 
interleaved block is segmented {112, 122) evenly into 
eight data segments that are equal except for one 
symbol/ each data segment being associated with one of 
radio frames 0 to 7 . For Fig. 6, the interleaved block 
Ao is segmented unevenly and comprises/ at the end of 
the segmentation step (112, 122), a segment associated 
with radio frame 4 that is smaller in comparison with 
the corresponding segment of Fig. 5. The other 
segments, associated to radio frames 0, 1, 2, 3 and 5, 
6, 7 are larger in comparison with the corresponding 
ones of i^ig. 5. 

This method allows less data to be transmitted 
during the radio frame supposed to be in compressed 
mode (e.g. frame 4 in Fig. 6), but requires more data 
to be transmitted during the other radio frames of the 
TTI interval involved (in this caso, frames 0 to 3 and 
5 to 7 in Fig. 6 for transport channel A) . And yet, 
when, the bit rate of the composite channel is already 
at a maximum, it is not possible to transmit more data 
in the other TT C interval radio frames, in particular 
for the downlink. Indeed/ the scale factor LF of the 
downlink is defined so as to minimize the number of DTX 
symbols inserted when the composite channel is at 
maximum bit rate. It is then advantageous to combine 
the unequal segmentation method with another 
compression method. 

An advantage of combining the unequal segmentation 
method with a complementary method is that compression 
is distributed for each transport channel over a 
complete TTI interval instead of concerning onlv one 
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radio f:rame . Thus, increasing the composite channel 
transmission power required for maintaining the quality 
of service of the transport channels is less because it 
lasts longer. This is particularly advantageous for the 
uplink because the mobile station has limited 
transmission power, 

E.g., it is advantageous to combine the unequal 
segmentation par multiplexing frame method with a 
compressed mode generation by rate matching method. 
This complementary method is explained hereafter 
distinguishing the uplink from the downlink. 

In the uplink, the method for creating the 
compressed mode by rate matching, complementary to the 
unequal segmentation per multiplexing frame, consists 
in reducing the LF value for the frame in compressed 
mode. The compression rate designates the ratio of the 
number of symbols in a multiplexing frame (time 
segment) in compressed mode and the number of symbols 
in the same multiplexing frame (time segment) in normal 
mode. Then, in order to obtain a compression rate p of 
the multiplexing frame, all that is required is bo 
replace Ndata by 3-Ndata in the equation system (2) . Thus, 
the equation system (2b) below is obtained: 
Vk e MB5(j) Y k * LF ■ RM I(W - X, 

h*mbs(jj (2b) 
LF Z LFMIN n 

Note that the available rate N^ata selected from 
the set {Nv,...,N R } is not necessarily the same in 
compressed and normal mode. Thus, the scale factor IjF 
is reduced, to create the compressed mode, only when 
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the rule for selecting the available rate Nd ata from the 
set {Ni,...,N R } imposes not to increase N data for 
compressed mode (e.g., if this is impossible because 
N data is already at a maximum, N data =N R in normal mode, or 
else if it is preferable to keep the same N deita while 
puncturing more rather than increasing N dat a for 
compressed mode, because this would require to increase 
the number of necessary physical, channols) . 

According to the invention, in the downlink, the 
method for creating the compressed mode by rate 
matching, complementary to unequal segmentation per 
multiplexing frame, consists in varying the scale 
factor LF with a period corresponding to the longest of 
the transport channel TTI intervals. This interval is 
called hereafter a global interval. For further details 
on this complementary method, reference can be made to 
the French patent application filed the same day as the 
present one on behalf of the applicant, and titled 
"Precede d T equilibrage de debit entre des canaux de 
transport de donnees, dispositif, station de base et 
station mobile correspondants" . 

The factor LF is then equal to a value LF C when 
the global interval comprises a multiplexing frame in 
compressed mode and a value LF n when it doesn't 
comprise one. Throughout the present application, this 
method is called rate matching per global interval 
method. 

It is recalled that rate matching 116 in prior art 
has a semistatic ratio so as to be performed before the 
first interleaving step 120; the positions of punctured 
symbols, i.e. the puncturing pattern, are therefore 
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easily optimized with regard to channel coding 108, 
Indeed, it is preferable to avoid puncturing too many 
consecutive symbols* It is also preferable to do so 
before the first interleaving step 120 when rate 
matching is done by repetition (RF t >l), and not by 
puncturing (RFi<l) because the repeated symbols are 
thus moved away from each other by the interleaving 
operation. The other advantage already mentioned of 
semistatic ratio rate matching is that it allows of 
blind rate detection or BRD. Indeed, when the matching 
ratio RFi is semistatic, demultiplexing can be done a 
priori, without knowing transport formats* This rate 
matching per global interval method allows not to 
change the sequence of rate matching and interleaving 
steps, and therefore Lo maintain the advantages 
mentioned above. 

The rate matching per global interval method is 
illustrated by Fig. 7 to be compared to Fig. 5. It is 
assumed that radio frame number 4 is in compressed mode 
in Fig. 7. The bar charts are to be construed here as 
representing the load in number of symbols after rate 
matching. To facilitate the understanding oZ Fig. 7, in 
this figure, the bar chart bars of Fig, 5 before 
compression 602 have been transferred in the background 
of those after compression by rate matching 604. 

Frame number A is included in the TTI interval 
corresponding to the set marked Ao for the transport 
channel A, in the TTI interval corresponding to set Bi 
for the transport channel B, in the TTI interval 
corresponding to set Cz for the transport channel C, 
and in the TTI interval corresponding to set D 4 for the 
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transport channel D. As the longest TTI -interval is 
that corresponding to Ao and this interval comprises 
multiplexing frames 0 to 7, then all the TTI intervals 
containing at least one of the multiplexing frames 0 to 
1 will be modified by the compressed mode factor LF e , 
All other TTI intervals are modified by the normal mode 
factor LF n . Thus r referring to Fig. 7, the TTI 
intervals corresponding to the sets Ao, Bo, Bi, C 0 , Ci, 
C2/ C3, Do/ Di, D 2 , D3, D A , Ds, De, and D7 are modified by 
the scale factor LF C whereas the TTI intervals 
corresponding to the sets A if B 2 , B 3/ C 4 , G S/ C 6 , C lt D 8 , 
D 9 , O10, Do, Di 2/ D13, Dm and D15 are modified by the 
scale factor LF n . 

In order to allow blind transport format detection 
(BRD) , a first rate matching per global interval 
embodiment called semistatic rate matching per global 
interval is described hereafter. 

In this first embodiment, the value LF is known in 
advance and is not detected dynamically. LF has only 
two possible values: one value i.rF n for normal mode, and 
another smaller value LF C for compressed mode with 

TjF 

LF a >LF c . Thus a compression rate a = can be 

LF n 

obtained for all the global interval. The value LF n is 
obtained as in prior art, whereas the value LF C is 
chosen so as to obtain the desired compression rate a. 
Note that the possible compression rate a can be no 

more than , because ic is required that 

LF e >LFMIN c * In general, LFMIN C has the same value as 
LFMIN n which is the minimum value possible for the 
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scale factor in normal mode* However, the value of 
LFMIN C can be smaller than that of LFMlN n when the set 
of admissible transport format combinations differs for 
normal mode and compressed mode {e.g, if the 
transmission postponing method is used moreover) , and 
that this situation is such that one of the transport 
channels never transmits data in compressed mode. 

Ct should be noted that the radio frame numbers in 
compressed mode are known in advance because they can 
be def ined by a protocol. There Tore/ knowing the radio 
frame number, it is possible to find out whether LF [t or 
LF C is being usad, and consequently, there is no 
dynamic detection. 

A second rate matching per global interval 
embodiment is possible when blind transport format 
detection, or BRD, is not used, and when transport 
channels have flexible positions. This second 
embodiment is hereafter called dynamic rate matching 
per global interval. 

For dynamic rate matching per global interval, a 
set M of transport channels with a maximum TTI interval 
duration is considered. This set M comprises at least 
one transport channel, but does not necessarily 
comprise all the transport channels with maximum TTI 
interval duration. Dynamic rate matching per global 
interval differs from downlink prior art, in that the 
scale factor LF is deterxtiined dynamically with a period 
corresponding to the global interval duration, as a 
function of the transport channel transport formats 
included in the set M. It is assumed that the transport 
formats of the other transport channels are such that 
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the bit ratG of the composite channel after rate 
matching is at a maximum daring the global interval. 
With these known or assumed transport format values, 
the factor LF is determined in order to minimize the 
number of OTX symbols to be ins3rted* 

In the example of Fig. 7, the scale factor LF is 
determined twice, firstly for the multiplexing frames 0 
to 7 and secondly for the multiplexing frames 8 to 15. 
For the frames 0 to 7 (8 to 15, respectively); L.F is 
determined in order to minimize the number of DTX 
symbols to be inserted assuming that the transport 
formats of transport channels B, C, and D are such 
that, the transport format of transport channel A being 
A 0 (A Lf respectively) , the bit ratG of the composite 
channel is at a maximum during the frames 0 to 7 (8 to 
15, respectively) . 

Thus, in the event of dynamic rate matching per 
global interval, the scale factor LF is determined 
depending on a partial transport format combination p. 
This partial combination defines the transport format 
of the transport channels of ths set M. 

Thus, the scale factor LF has a value LFn fP 
suitable for normal mode as a function of the partial 
combination p. In order to create the compressed mode, 
the scale factor LF with a value ^T CtP given by the 
equation: 

LF c ,p = CC • LF n , p 
is used. 

The upper limit of the compression rata is the 
same as for seruistatic rate matching per global 
interval . 
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It should be noted that, in the preceding, for 
rate matching, a only denotes the compress ion rate 
obtained through rate matching, The final rate results 
from the product of compression rates obtained by the 
different methods combined together. 

The unequal segmentation and rate matching methods 
can be combined advantageously so as to limit the 
increase in the data count for the other TTI interval 
radio frames that are not in compressed mode. 

Take the example of Fig. 5 and assume that a 
compression rate P is to be obtained for the 
multiplexing frame number 4, e.g. p = b0%. It is also 
assumed that the downlink is involved. 

Xi, m respectively denotes the load for the TTI 
interval m of the coded transport channal i e 
{A,B,C,D}. Xi, m is the sum of the sizes of all coded 
blocks produced by transport channel i during the TTI 
interval m for a certain transmission scenario* When 
DTX symbols are inserted in insertion step 118 for 
transport channel fixed positions, then they are 
counted in X irBi (i.e. their number is added to the sum 
of the coded block sizes) . In Kig, 5/ the transmission 
time interval 0 of the coded transport channel A 
includes the multiplexing frames 0 to 7, the 
transmission time interval 1 of the coded transport 
channel B includes the multiplexing frames 4 to 7, 
etc.. More generally, the transmission time interval m 
of the coded transport channel i includes the radio' 
frames m-Fi to < (m+1) -Fi-1) with F A =8, F s s =4 / F c =2, and 
F D =i , 
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Also note Zi, a defined by: Z lf m =RM r X irm . Z i<ra is the 
normalized bit rate after rate matching of the 
transporL channel i, "normalized" maans that it does 
not depend on the scale factor LF* N da ta is the 
available bit rate supplied to the composite channel by 
the resources of the physical channels allocated per 
multiplexing frame in the downlink. N da ca is a 
semistatic constant in normal mode. Moreover/ it is 
assumed that Nd at a has the same value in compressed mode 
as in normal mode. This is the case except when the 
method for increasing the gross bit rate of all 
physical channels is used during the frame in 
compressed mode (e*g. by halving the spreading factor) . 

Consider the case of a downlink with semistatic 
rate matching per global intsrval (firsL embodiment) . 

Assume that a rate matching compression rate a, to 
be determined, is applied by the rate matching per 
global interval method to the frames 0 to 7. 
Determining a results in determining LF C knowing that 
LF C > LFMIN cr because hF c ~ ct'LFn and where LF n ]s the 
scale factor LF for normal mode, known as a semistatic 
constant* Moreover, assume that the TTI interval 0 of 
the transport channel A is segmented unevenly according 
to the respective coefficients ao, ai, a?/ to be 

determined, i.e. that the proportion of the number of 
symbols LF C *Z A , 0 in the radio frame t is a t . Then, 
Vt e {l, . . . ,7} a t £ 0 is obtained because a t is a 
percentage, and ao +■ ai + + ai » 1 because at the end 
of the TTI interval 0, all LfcVZ A ,c symbols must have 
been transmitted. 
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Also, the segmentation coefficients b 0 , b Lf b 2 , and 
ba are defined for the transport channel B during its 
TTI interval 0, segmentation coefficients c 0 and ci for 
transport channel C during its TTI interval 0. 

Then the system composed ot the conjunction of the 
following equations (3) to (17) must be resolved where 
the unknown is the 15-fold (LF C , a 0 , a?, b 0 / b 3 , c 0 , ci ) : 



LF C > LFMJCNc (3) 

a 0 + ai v „, + a-} -= 1 (4) 

VjG{0,l # „ f 7J a 3 > 0 (5) 

b 0 + bi 4- b 2 + b 3 = 1 (6) 

Vjs{0,i,2,3> bj ^ 0 (7) 

c 0 + Cl - 1 (8) 

c 0 2 0, and Ci ^ 0 (9) 

LF C • (a 0 ♦ Z A , 0 + i • Z B , 0 + | • Z c/3 + Z D , 0 j < N data (10) 

LF C ■ (a. L - Z Aj0 + i • Z B , 0 + I . Z^ 0 + Z D ^ * N data (11) 

LF C • ^a 2 - Z frj0 + ± - Z M 4- i - Z CtQ + Z D , 2 |< N data (12) 

LF C ■ (a 3 - Z ft , 0 + j • Z M + I - Z Cjl + Z w j £ N. ata (13) 

L^ c • (a, • Z A , 0 + b 0 - Z Bfl h c 0 ■ Z Ci7 + Z D J * P • N data (14) 

LF C - (a, • Z Af0 + b, • Z Btl + c, - Z c , ? + Z D# J < N data (15) 

* [a 6 ■ Z*,o + b 2 ■ Z M + | * >I C(3 + Z w J < N data (16) 

■ [a 7 - Z A<0 4 b 3 - Z M + | - Z c#3 + Z 0 , 7 ) < N data (17} 

In this system, ths equations (3) to (9) 



constitute the constraints related to the unknowns, 
whereas the equations (10) to (17) are assessments of 
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the number of symbols transmitted respectively through 
multiplexing frames 0 to 7 . 

Let SCN be SON 

( Z A , 0/ Z B , or 2^,1, Zc,or Z>c,ir %c f 2t Z c , 3/ Z D ,oi- Z D ,i, Zu,?) , a possible 
scenario for transport channels -A to D during radio 
frames 0 to 7 . Resolving this equation system for such 
a scenario produces a set of solutions. This scenario 
is not known in advance. Indeed, as transport channels 
have a variable bit rate, it is impossible to know e.g. 
the value of X Ai L before the beginning of frame 2. 
However, the 15-fold ( |jF c , a 0 , a/, b 0 , hi, Co, Ci) should 
be determined in advance, and Lhis whatever scenario 
will occur. This is possible as the number of scenarios 
is limited because of the limited number of transport 
formats possible for each transport channel. It is 
therefore possible to resolve the system of the 
equations (3) to (17) for all scenarios SCN, and to 
find Lhe set of solutions for all scenarios, which is 
nothing else but the intersection of the sets of 
solutions for each scenario. 

If the set of solutions for all scenarios is not 
empty, then it is possible to create a compressed mode 
on frame number 4 with a compression rate p using the 
inventive method. Otherwise, another method has to be 
called upon: e.g./ halving Lhe spreading factor for 
frame 4 so as to replace Naata by a greater value in 
equation (14) corresponding Lo the assessment of the 
number of symbols of frame 4. 

When the set of solutions 

(LF 0 ,ao,-,a7,bo,...,b3,co, ci) of the system of the 
equations (3) to (17) for all possible scenarios SCN 
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includes several solutions, one of them is chosen so as 
to optimize one of the following criteria: 
maximizing the scale factor LF C ; 

obtaining the most even segmentation possible/ 

e.g. by minimizing ^ (a t - 1 / d) 2 , ]T (b x - 1 / 4) 2 , 

t=o t=o 

t=l 

and/or ]T (c t - 1 / 2) 2 . 
t-o 

In order to facilitate the understanding of this 
combined method/ consider a simple numerical example 
depicted in Fig* 8. In this example, only the coded 
transport channels B and C, the respective TTI 
intervals of which have a duration of 40 ms and 20 itis, 
are taken into account. Fig. a shows the load of the 
coded transport channels B and C after rate matching* 
Assume that these channels can be punctured to a 
maximum of 20%, and that C must have 1.8 dB more than B 
in terms of the Eb/I ratio. As B is the least demanding 
in terms of the Eb/I ratio, it can be punctured to a 
maximum, i,e. LFMIN-RM* = 0.8. As for RM C/ it is 
determined by RM B as RM C must have 1.8 dB more than RM B / 
i.e. LFMIN*RMc -= ( 1 0°' 1 8 ) *L FKI N-RM B = 1-21. 

Subsequently, in order to simplify without losing 
generality/ it is also assumed that Lhe scale factors 
marked LFMIN and LFMIN C are equal to 1 (in general, the 
scale factors LFMIN and LFMIN C are real numbers, and 
the matching attributes RMi are integers; here, in 
order to simplify the equations, it is assumed 
similarly that the scale factors marked LEHtN^ and 
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LFMINc are integers and the matching attributes RMi are 
real) . 

Nov/y assume that the coded transport channels B 
and C have a constant bit rate, respectively 9.38 
kbit/s and 16.53 Jcbit/s, No to that these bit rates do 
not match the bit rates of the corresponding transport 
channels. The latter are lower due to the redundancy 
introduced by the channel coding step 108. Also note 
that the assumption of constant bit rates is not all 
too restrictive because, for the problem under 
consideration, this assumption is the same as assuming 
that the transport channels marked B and C have 
independent bit rates and that they are both at maximum 
bit rate. 

Therefore, this assumption allows to consider only 
one scenario SCN s (Z b ,oj Z c ,o/ Z c ,i ) . This scenario is 
calculated as follows: 

Z c ,o = RM c -(bit rate of C)- (duration of TTi; associated 
with C) , 

That is Z Cr o - 1-21 * 16.53 kbit/s - 20 ms ~ 400 symbols. 
Zc,i ~ 400 symbols because the bit rate of C is 
constant, and therefore Z c ,i = Z c ,o* 
Zb,o =0,8-9,38 kbit/s - 40 ms - 300 symbols. 

Consequently, the following scenario is obtained 
SCN = (300,400, 400) . 

If moreover, it is assumed that the available bit 
rate Ndata supplied to the composite channel per 
multiplexing frame is 490 symbols and that a 
compression factor p=50% is to be obtained on 
multiplexing frame 0, the following equation system is 
obtained: 
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LF C > 1 




(3b) 


b 0 + bi + b 2 + b 3 = X 




(6b) 


V3 e {0,1,2,3}^ 2 0 




(7b) 


Co + Ci = 1 




(8b) 


Co ^ 0, and Ci £ 0 




(9b) 


LF C ■ (b 0 • 300 + Co * 


400) <; 240 


(14b) 


DRF C - (bi - 300 \- Ci • 


400) < 480 


(15b) 


LF C * (b 2 • 300 + 200) 


<> 480 


(16b) 


LF C ■ (b 3 - 300 + 200) 


<Z 480 


(17b) 



When this system is resolved by maximizing for 
instance LF C/ the following results are obtained: 
b 0 =2.4762% bi=21 .3333% b 2 =38.0952% b 3 -38.0952% 
c 0 =37.428 6% d=6?.5714% 
LF C - 1-52727 

The value of L*f c is to be compared to that of LF n + 

LF n = 480/(0.25 - 300 + 0,5 ■ 400) - 1*74545 

This means that for the four multiplexing frames 0 to 

3/ the power only has to be increased by 

- 10 ■ l O g 10 ^j = 10 - ^»( ^ 52727 ) " °' 58dB " With th ° 

prior art known solution, increasing the power only 
occurs for the multiplexing frame referenced as 0 and 
corresponds to -10-logio (ft) ?*3dB . Thus, about 2.4dB are 
saved when transmitting the frame in compressed mode 
due to a longer power increase. 

In general/ the transmission power varies as the 
inverse 1/l.F of the scale factor, and therefore, the 
amplitude of the data symbols on the physical channel 
varies as the inverse 1/Vlf of the scale factor square 
root . 
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Thus, when comparing/ in Fig, 8, the two global 
intervals respectively corresponding to frames 0 to 3 
and frames 4 to 7, the frames 0 to 3, comprising a 
compressed mode frame, have a scale factor LF equal to 
LF C = 1.^2727, and the frames 4 to 7, all in normal 
mode, have a scale factor LF equal to LF n = 1.74545. 
Therefore, the compression rate is only 



corresponding to frames 0 to 3, whereas a 50% total 
load compression is obtained for frame 0. 

The case oC a downlink combining the unequal 
segmentation per mui Liplexing frame method and the 
semistatic rats matching per global interval method has 
just been examined. 

It is also possible to combine, for this link, the 
unequal segmentation per multiplexing frame method with 
the dynamic rate matching per global interval method. 
In this case, instead of resolving the system of the 
equations (3) to {17) in conjunction with all the 
possible scenarios SCN - 

( Za,o/ Zb, 0/ 2b # i, 2c, 0, i' Zc,2/ 2c, 3/ ^d, 0/ Z[j f i / Zd,7) , it just 
has? to be resolved in conjunction with only the 
scenarios where Z Ar o Is known and corresponds to a case 
given by the transport format, partial combination p. 
Then a solution [LF C/ ao, a?, bo, b 3 , c 0 , CJ is found for 
each partial format combination p, and only one of 
these solutions is selected dynamically at the 
beginning of the corresponding global interval. 

For the uplink, the unequal segmentation per 
multiplexing fraicie method can be used* For this 




the global interval set 
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purpose, all that is required is resolving the system 
of the equations (3) to (17) as for the downlink, in 
order to find the segmentation coefficients of the set 

(ao/ a 7 , b 0 , .»,b 3/ Co/ Ci) . These coefficients are then used 
for segmentation per multiplexing frame, and the value 
of the scale factor LF is determined dynamically 
multiplexing frame by multiplexing frame so that no DTX 
symbol has to be inserted. It should be noted that for 
this link, the value of the available bit rate N da t- in 
the system of the equations (3) to (17) can be any 
value that is sufficiently large (e.g, N data = N R ) «, 
Indeed, resolving this system only allows to obtain the 
segmentation eoef f identic not the scale factor. The 
scale factor LF is determined by then resolving the 
following system (2c) to ba compared to systems (2) and 

(2b) : 

Vk € MBS(j) Y k & LF F M • a I(W , c • RM I{k| • X k 
2 Y * *= 3 t ' N data 
LF £ LEMIN n 

G R, ...,N R } 

where : 

t is the frame number, 

pt is the compression rate of frame t, i.e. 1 when 
the frame is in normal mode, and e.g. 0,5 when 
it is in compressed mode with 50% compression, 

a i#t is the segmentation coefficient of transport 
channel i defining the size of the segment 
transmitted in the frame t, ai, t is given by 
resolving the system of the equations (3) to 
(17) when the TTi interval of transport channel 
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i containing frame t also comprises a frame in 

compressed mode. Otherwise ot ift = — . 

F i 

This method combining unequal segmentation and 
rate matching is also applicable in the event tho 
number of frames in compressed iaode in tha 
corresponding global interval is greater than 1, All 
that is required is resolving the system of ths 
equations referenced as (3) to [17) by replacing, on 
the one hand, the second member of the equations (10) 
to {17) by pt'Ndata where t is the frame number (namely 0 
for equation (10)/ 1 for equation (11)/ and so on), and 
Pt is the compression rate of frame number t, with p t 
equal to 1 if the frame is not in compressed moda, and 
e.g* equal to 0.6 if the frame is in compressed mode 
with 60% compression, and considering a solution wiLh 
more unknowns. It can then be considered that the 
solution to be sought is the 25-fold 

(lF c/ a, bo, bi, Co, Ci, Ci, c 3 ), where a 

(ao/ ai/ a2, aa/ a if a5/ asr ai) is the set of the segmentation 
coefficients of the TTI interval referenced as 0 of 

coded, transport channel A, where b» C {o,u = (b£, bj 1 , b™, b") 
is the set of the segmentation coefficients of TTI m of 
the coded transport channel 13 and where 

CjM S {o f i f 2 r 3) = (cj 1 , C*) is the set of the segmentation 
coefficients of TTI m of the coded transport channel C. 
LF C £ LFMIN C (3c) 
a 0 + ai + ... + a? = 1 (4c) 
Vje{0,U.,7}a t £G (5c) 
Vme{0,L} b™+b; rt -hb~>b"=l (6c) 
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Vme{0,l} Vtc{0 


,1.2.3} b™ 


£0 














(7c) 


Vme 


{0,1,2,3} 


+ c|"=l 
















(8c) 


Vine 


{0,1,2,3} c 0 " 


£ 0 , and c 


m 
1 


& 0 










(9c) 


LF C 


• (-3o • Z A,0 


+ 6g - 


^B,0 


+ 


c° • 






Z D, 0 ) 




(10c) 




■ k • Z A>0 


+ b? ■ 


2 8,9 


+■ 




? 'Cfi 


+ 


z w ) 




(HO 


LF C 


■ ( a 2 • Z A,0 


+ b° ■ 


7 'i,0 






7 *4 


-i 


Z D, 2 ) 




(12c) 


LF C 


■ ( 3 j • Z A .0 


+ b° ■ 


Z B,0 




^ • 


*C.l 


+ 


Z D,j 




(13C) 


LF C 


' (a< • z a,o 


+ bj • 


Z B.l 


+ 




Z C,2 


+ 


z m) 




(14c) 


LF C 


• fes • Z A,0 




Z B,1 


+ 


c\ ■ 


7j C,2 


+ 


Z D,J 


* P 5 N dita 


(15c) 


LF C 


■ (a 6 • Z A .o 


+ ^ ■ 


Z B,. 


+ 


cl ■ 


^C,3 


+ 


Z >J 




(16c) 




• (a, • 2 A>0 




Zb.» 




ci • 


^,3 


+ 


2*7 ) 




(17c) 



It is also clear that this method is applicable to 
a system like Lhat proposed by the 3GPP group wherein 
the passible TTI interval duration are different from 
10 ms/ 20 ms/ 40 ms or 80 ruo . It should just ba 
possible to define a global interval having boundaries 
coinciding with at least one boundary of a TTI interval 
of each coded transport channel. This is the case in 
particular when the values of the TTI interval duration 
classified in ascending order are such that any value 
(except of course the first one) is a multiple of tha 
preceding one, and in particular when, as in the 3GPP 
system, the possible values of the TTI duration grow 
geometrical ly . 

Moreover, the unequal segmentation per 
multiplexing frame method can also be combined with 
other methods than the rate matching one. For this 
purpose, the 3et of scenarios SCN = 
(Z A ,o/ Zb.o. 2 b , it Z c ,o/ 2c, it 2 Cj 2/ Z c ,3, Zd,o/ Zd,i# -»r ^d.i) during the 
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global interval just has to take into account the 
impact of such complementary methods. 

E.g., it is possible to combine the unequal 
segmentation per multiplexing frame method with the 
data transmission postponing method already disclosed 
in the preamble of the present description. All that is 
required then is to consider only scenarios wherein Lhe 
bit rates of the transport channel involved in the data 
transmission postponing are below a limit in accordance 
with this method. This method is applicable only to non 
real-time services . 

For real-time services, e.g. for voice 
transmission/ it is possible to combine the unequal 
segmentation per multiplexing frame method with a 
method consisting in reducing the bit rate of the 
source coding of one of the real-time transport 
channels. If it is considered that transport channel C 
is involved, then the numbers of symbols Z c , m of the 
scenarios should reflect this bit rate reducLion for 
the TTI intervals involved. 

For these services, it is possible to have several 
source coding modes only one of which is selected. It 
is recalled that source codinq consists in coding a 
time interval of an analog signal into a bit data 
block; e.g. 20 ms of voice are coded in 160 symbols. 
The time interval on which the source encoder acts 
corresponds to the TTI interval of the transport 
channel (s) whereon the data produced are transmitted. 
Assume that a single transport channel is used for 
transmitting all the coded source symbols. The source 
encoder then produces, for each tti interval, a 
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transport block the size of which depends on the 
selected source coding mode, ^or the system proposed by 
the 3GPP group/ the source encoder used for telephony 
is the AMR encoder that has eight different coding 
modes , 

In the invention, provision can be made for 
selecting a different coding mode depending on whether 
the TTI interval comprises a frame in compressed mode 
or not. This results in providing different transport 
format sets depending on whether the TTI interval 
comprises a frame in compressed mode or not, 

K.g w if there is no frame in compressed mode in 
the TTI interval under consideration, then the seL of 
transport formats is the set SI and, should the 
opposite occur, S2 is chosen with: 

51 = { (0 transport blocks) , 

(1. transport block with 244 symbols)/} 

52 = { (0 transport blocks] , 

(1 transport block with 160 symbols) } 
Consequently, S2 allows a 66V compression vs. SI. 
An example 304 of this method is given in Fig. 6 to be 
compared to Fig. 5 for transport channel C. In these 
figures, the same traffic is represented. Fig. 5 
showing whaL would happen in normal mode, and Fig. 6 
what would happen in compressed mode, for radio frame 
number 4. The transport block set C2 is transmitted 
during the radio frames 4 and i> and it comprises a 
single transport block. In Fig. 5, this transport block 
is produced by a nominal bit rate source encoder, 
whereas in Fig. 6, it is produced by a source encoder 



(£0) )0 1-1 77877 (P200 1-177877A) 



operating according to a reduced bit rate mode with 
reduced bit rate equal to 66% of the nominal bit rate. 

It should be noted that the invention can be 
implemented, even if the rate matching attribute also 
depends on the type (and in particular the size) of the 
block to which rate matching is applied. Indeed, this 
may be interesting, e.g. because some channel encoders, 
such as turbo encoders, are more efficient when the 
block to be coded is large. In this case, RMi just has 
to be replaced by RMi.k in the equations, where i is the 
transport channel and k the type of block to which rate 
matching is applied. Thus, in the equations (2), (2b), 
and (2c), the product RMi (k >-X k becomes RM r (k , , k -X k „ Also, 
the definition of Zi, m is modified. Cf BBS(i, n) is the 
set of coded block typos transmitted 

through the transport channel i 

[VkeBBS (i,m) I <k)=i) , 

during the TTI interval m of transport channel 
i, and 

for the scenario under consideration, 
then X i#fn = 2 x * ^ s obtained. Then, Z lem is defined by 

C£ E0S(i r m) 

So far, wd have only considered the case of 4 
transport channels A, B, C and D each having its own 
TTI interval duration* 

The preceding equations can be rewritten quite 
simply in case at least two transport channels have the 
same TTI interval duration. Consider the case of I 
transport channels numbered 1 to I (instead of A, B, C, 



($ 1 ) )0 1-1 77877 (P2001-177877A) 



and D) . The transport channels i with the same TTI 
interval duration Fi can be grouped: z F ,„ designates the 
normalized bit rate after rate matching corresponding 
to the TTI interval with index m of transport channels 
i having a common TTI interval duration F A = F* Then 

2r, m = IK ' *■) (18 J 

1*1*1 

fc|=F 

k€BBS<i,m) 

is obtained. 

In this formula, the first index of Z FfM no longer 
identifies one transport channel but a group of 
transport channels having the same TTI interval 
duration (equal to F*10 ms) . Furthermore, the X k and 
therefore S F , m values are functions of the considered 
SCN scenario- The SCN scenario can simply be inferred 
from the list of transport format combinations used 
during the considered 8 consecutive radio frames, and, 
as before, it can be represented by the list of 
normalized Z Ffjn bit rate values: 

SCN — " (Zs,0/ ^4,0/ Zj,i/ Z2,0/ 2* r l/ Z2,2* Z2 r 3/ Z>l f Qr 
Zl,2* 2l,3/ 2l,4/ 7 ilfbr Zi, 6/ Z\ f f) 

In addition, transport channels with the same TTi 
interval duration have the same segmentation 
coefficients- Therefore, the same 25-fold of unknowns 
(lf c , x) is left where 





fa.. 


a^ 


a 2 , 


a,/ 


a,. 


a 5 , 


a 6 , 




X - 












bj, 








c ° 




el. 


cl, 




cf, 


c2. 





Thus, the system of equations (3d) to (17d) 
defined hereafter is obtained, this system being very 
similar to the system of the equations (3c) to (17c) . 
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As for the preceding system, inequalities (10d) to 
(17d) are to be considered for each scenario. 



LF C 


Z LFMIN C 






(3d) 


ao + 


a t !-... + a 7 = 1 






<4d) 


Vte{0,l,...,7} a, >0 






(3d) 


Vms 


{o,i}b:+br+b-+b7=i 






(6d) 


Vm e {0,1} Vte {0,1,2,3} b^ I>0 






<7d) 


Vme 


{0.1,2,3} cr+cr-i 






(3d) 


Vra€{0,l,y} c^O, and c" 2: 


0 




<9d) 


LF C 


■ (a 0 ■ Z 9 .o + ■ Z 4<0 + c° 


• Z 2 , 0 


+ Z1.0J * SoN*.,. 


(lOd) 


LF C 


■ k • Z 8 ,o + b? ■ z <.o ^ < 


' Z 2 .o 


+ Z w ) < 


(lid) 




■ (a 2 ■ Z 3 .o + b° • Z, i0 i- cl 


• **i 




(12d) 


LF 


' (a, • z.,o + t>S • !" 




+ zj < 


(13d) 




■ ■ Z 8>0 + bj • ? UA +■ 0* 




+ Z w ) £ p 4 N dlCi 


(14d) 


LF C • 


(a 5 • Z, /0 + - z 4jl + cf • 


z 2 , 2 + 


z 1>s ) s fcN^ 


(15d) 


LF e • 


(a e ■ Z M + b* • Z 4il + cl ■ 


z « + 




(16d) 


LF e • 


(a 7 ■ Z 8i0 + b* ■ Z 4>1 + c[ • 


z i3 + 




<17d) 



It is also possible to vary, from one TTI interval 
to the other, the transport channel rate matching 
attribute RMj. in the downlink* Thus, for the downlink, 
formula (18) can be rewritten as follows: 

Zr,. = SfaC.. • O new 

kcBBS(i,m} 

where RM^^ is the rate matching attribute for the 
type k data block of transport channel i during the TTI 
interval with index m for compressed mode. 

To resolvo the system of the equations (3d) to 
(V/d), simplifications are possible. 
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It is recalled first o±: all that if Z F , n (SCN) and 
Z F# m(3CN T ) designate the value Z r , m for scenarios SCN and 
SCN 1 and that if, for any Fg{1,2,4,8} and any 



holds true, then it is not necessary to consider 
scenario SCN 9 because all the solutions of the 
equations (lOd) to (lid) for scenario SCN are also 
solutions for scenario SCN'. For this reason, any 
scenario SCN 1 so that there is no scenario SCN so that 



VFe {1,2,4,8}, Via e <0,1, • . - - 1 \ Z F/lft <SCN) *Z F , m <SCN' ) , is 



hereafter called a relevant scenario. All that needs to 
be done is to resolve the system (3d) to (17d) by 
considering onlv relevant scenarios. This is a first 
kind of simplification. 

furthermore, if the TT c interval duration of the 
transport channels within the composite; channel is less 
than or equal to 20 ias (40 ms respectively), it is 
possible to delete equations (12d) to (17d) 
(respectively (14d) to (17d))« 

Moreover, if the composite channel comprises no 
transport channel with a TTI interval duration equal to 
80 ras, 40 ins, or 20 ms, then we can delete respectively 

- the set of unknowns {a t )o£tfi7, {b*W*3, t^L £ i 

- equation sets {(4d),(5d)}, [(6d),(7dU, 
{ (8d) , (9d) }, respectively, 

- and any term containing respectively '/>B t vr Z 4/ m 
or Z 2rnl in the remaining equations. 

Finally, if the composite channel comprises no 
transport channel with a TTI interval duration equal to 





the relation Z F ,n (SCN) £Z F ,™ ( SCN T ) 



S 



F 
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10 ms, all the terms in Z 1/m can be deleted from the 
equations. Thus reducing thG number of unknowns and 
equations according to the TTI interval duration is a 
second kind of simplification. 

Finally, if p c is constant for a TTI interval, the 
unknowns corresponding to this TTI interval can bo 
deleted. E.g., if the compression rate p c is constant 
for m-F<t< (m>l) -F with F€{2,4}, then in principle, 

b™ = b* = b™ = b" = i is chosen if F = 4, deleting tha 

unknowns (bj, bj, bj, bj), or c 0 m = cf = | if F = 2, 

deleting the unknowns (cj,c™). Such simplifications have 
already been used, e.g. in equations (3) to {17) for 
which p t was X for seven out of the eight radio frames. 
These further reductions of the number of unknowns are 
the third kind of simplification. 

In the course of th<3 description, we are 
envisaging the general case of equations (3d) to (17d) 
knowing that the simplifications of the first, second, 
or third kind can be performed thereon. 

Hereafter, the way of resolving the system of the 
equations (3d) to (17d) will be described. In order to 
return to a so-called linear programming optimization 
problem, a change of variable is performed substituting 
a variable IF C for variable LF C as follows: 




The function x h- * being a monotonic bijection 

x 

for the set of positive real numbers, maximising LF C is 
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the same as maximizing IF C » After this change of 
variable, the following equivalent equation system (3e) 
to (17e) is obtained: 



LFMIN e 










(3e) 


ao + ai + + a? = 1 










(43) 


Vt«{0,l,...,7} a,*C 










(5c> 


Vm -5 {0,1} b^ + b^ + \>; + b," = 1 










(6a) 


Vm € {0,1} Vt e {0,1,2,3} b™ >0 










(7e) 


Vme {0,1,2,3} c, n +c"-l 










(0e) 


Vme{0,l,2,l}c^0, and c™ 2t 0 










(92) 


a„ ■ Z ift +*oS - Z w + 4 - Z„ + Z tJ> + fi.N,,,,, 


■IF e 50 








(10e) 


a L • Z», 0 + b? • z 4(0 + C ; • z„ + z 1 , l 


+ IF 0 • 


Mm. 




0 


(He) 


a 2 ' Z 8,0 + ^2 ' Z 4,0 + C 0 " Z 2.1 + Zl,2 


+ IF C • 




< 


0 


(12e) 


a 3 ■ Z a , 0 + b° • Z 4>0 + c} ■ Z fcl + Zu 
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Consequently, the variables are now the 25-fold 
(lF c , xj, where x is the 24-fold of the segmentation 
coefficients as expressed by equation (19) . The problem 
then consists \n maximizing a linear function 

f{lF e , x) = 1F C within a set of linear constraints given 
by equations (3e) to (17e) * Such a problem of 
maximizing a linear function within a set of linear 
constraints is a linear programming problem, and can be 
resolved by a known method, called simplex method. A 
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description of this method is given in the publication 
titled "Numerical recipes in c, the Art of Scientific 
Computing" by William H. Press, Saul A. Teukolsky, 
William T. Vetterling, and Brian P. Flannery, The Press 
Syndicate of the University of Cambridge, ISBN 0-521- 
43108-5, Second Edition, 

In the course of the description, three norms 

written as ]4 , ||4 , ||.|| m so that Vu (u x , u 2 , . . . , u n ) are 
defined, then 

RL = t Kl' R = /£ M -«» HL = max ki 

Now, suppose that in addition to the constraints 
(3e) to (17e) for the maximization of IF C , we wish to 
add additional constraints in order to limit the 
variance of the segmentation coefficients. 

A first method for limiting this variance is to 
add additional constraints as inequalities, e.g. 

§ (a t - %J < P, or g (b» - K P 2 or g (c? - < P 3 , 

tQ ' t=C t=Q 

where P w P 2/ and P 3 are positive constants. A second 
method, equivalent to the first one, consists in 
expressing constraints as 

("-(i-i'i'i'i'i'i'il s -ft' 

These additional non-linear constraints prevent 
the system from being resolved by the simplex method. 
However, it is known that in any finite dimensional 
vector space, all norms are topologically equivalent. 
Thus, the objective of limiting the variance of the 
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segmentation coefficients is achieved by replacing the 
norm |j.|j 2 by the norm according to a third method, or 
by the norm \[\\ t according to a fourth method. Using the 
norms and |J 1 makes it possible to obtain linaar 

constraints. Indeed, whatever the n-fold 

u = (Ui/ u 2 , • , ,u n ) of real numbers, inequality u < p is 



equivalent to the combination of the following 2-n 
linear inequalities : 

ui<p, ui>-p, u 2 <p/ u 2 >-p, Un^p/ and u n >~p. 

Also, the following inequality ju| < p can be made 

equivalent to the combination of the 2-n+l linear 
inequalities provided that n additional unknowns vi, 
v 2 , and v n be added: 

ui^v ir UiS-Vi, u 2 :£V2, u 2 >--v 2 f u n £v n , u n 2-v n and vi + v z ^ 
+ v n £ p* 

Thus, by means of the third and fourth methods, 
the simplex method can still be used, while limiting 
the variance of the segmentation coefficients* 

Herea liter, a second change of variable will be 
described, allowing to simplify the linear programming 
problem and consisting in converting it into several 
problems with fewer unknowns* This change of variable 
substitutes the following 16-fold y for the 24-fold x 
of the segmentation coefficients: 



V = 



^PO' Pi' P2' P 3 ' P«' P 5 ' Pfi' N 

~0 _0 „0 „l „1 „1 

^O' ^1' ^2' ^0' ^1' ^2' 

r°, r 1 , r 2 , r 3 , 
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the bijoction y x being given by tho following 
equations (20), (21), and (22): 
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(20) 



Vm e {0,1} 



t ni _ m _ m 

i»o = la Qi 

*or= q 0 ra -(i- q r) 

&r= 6-iT) -(i-q?) 



(21) 



and 
Vine 



(22) 



The coefficients of y are dichotomy coef f icients . 
Indeed, each coefficient d of y allows to determine 
the segmentation of a segment corresponding to 2-F 
radio frames of two smaller segments each corresponding 
to F- radio frames according to respective proportions 
d and (1-d) . Thus, by log 2 F successive dichotomies/ it 
is possible to determine the segmentation coefficient 
of each segment of a block corresponding to F radio 
frames • 

The advantage of this change of variable is that 
constraints <4d) to (9d) , after the change of variable, 
come down to: 

y e [Olf (23) 
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Furthermore, the inequalities respectively 
obtained from inequalities (lOe) to (17e) are written 
as (lOf) to (17f) by substituting the dichotomy 

coefficient unknown y for the segmentation coefficient 
unknown x « 

jit is then possible to limit the variance of: the 
segmentation coefficients by replacing constraint (23} 
by the following constraint (23b) : 

y € [e A fj x [e 2 f,] x . . . x [e 17 f l7 ] (23b) 
with Vi ^ {1,2, . . . ,17} 0 <; £| - e t j = £f 4 - |j £ ^ 

Constraint (23b) is the same as constraint (23) 
when Vi e {1,2, . . . ,17} o± = 0 and f t - 1. The problem is 
then the same as maximizing IF C under the constraints 
given by the system being a combination of equations 
(3e), (23b) and (lOf) to (17f) with thG set of unknowns 

(if c , y). 

This problem seems to be more complex to resolve 
analytically than the linear programming problem 
because constraints (lOf) to (17f) are not linear. 
However, it is possible to proceed in three consecutive 
steps : 

a first step consisting in a single basic step 
of determining po/ 

a second step that can bo broken down into two 
basic steps respectively consisting in 

determining (p^, q£) and (p 2 , qj), and 

a third step that can be broken down into four 

basic steps respectively consisting in 
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determining (p 3 , qj, r°), (p 4 , q°, r 1 ), (p 5 , qj, r 2 )/ 

and (p 6/ q\ f r 3 ). 
The sequence in which the basic steps are 
performed within each step is not relevant. Each of the 
seven basic steps is a linear programming problem that 
can be resolved by the simplex method, furthermore, in 
each of these seven basic steps, IF G is one of the 
unknowns . 

In the first step, the unknown is (IF C , Po) and 
the constraints are: 

o constraint (3e> , 

o constraint po^tei fi] , which is the combination 

of two linear constraints po>ei and po^fi, 
* and for each relevant scenario: 

a first inequality obtained by summing 
inequalities (lOf) to (13f!) memberwise, 
a second inequality obtained by summing 
inequalities (14f) to (17f) memberwise. 
When the first step has been performed, the 
coefficient p 0 is no longer an unknown but a numerical 
constant part of the data of the problem of the 
following two steps just like scenarios 5CN, the limits 
ei, e 2 , e L7 and t lr f 2 , fi7, compression rates (J 0 r 

pi, -»/ p7# and the available bit rate N da ta supplied to 
the composite channel- Furthermore/ IF C(0 designates the 
value of IF C obtained by the first step. 

In each of the basic steps of the second step, the 

unknown according to the basic step is (lF c/ p lt q° 0 ) or 
(lF c , p 5 , qj), and the constraints to be checked are: 
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♦ constraint IF c £IF c ,o (24) 

• constraint (3e), 

• constraint {p x , q°) e [e 2 f 2 ] x [e 9 f^] for the f J rst 
basic step and constraint 
{p 2 r qj) e [e 3 fj x [e n f 1L ] for the second basic 
step, these two constraints being the 
combination of four linear constraints, e.g. 

Pi>e 2/ Pi<f2/ qj > G e / and qJ^T, for the first 
basic step, 

* and for each relevant scenario: 

a first inequality obtained by summing 
inoqualities [10f) and (llf) memberwise for 
the first basic step and inequalities (14H) 
and (15f) for the second basic step, 
and a second inequality obtained by summing 
inequalities [12f) and (13f) memberwise for 
the first basic step, and inequalities (16f) 
and (17f) for the second basic step. 
When the first and second steps have been 
performed, the five coefficients p 0 , Pi, q£ , p* and q£ 
are no longer unknowns, but numerical constraints being 
part of the data of the problem of the third step* 
Furthermore, IF c ,i and IF C(? designate the values of IF C 
obtained during the first and second basic step of the 
second step. 

In each of the basic steps oC thG third step, the 
unknown is respectively according to the considered 
basic step (lF c , p 3 , q°, r D ), (lF c , p ( , qj, r 1 ), (lF c , p 5 , qj, r 2 ), 
or (lF c , p s , q\j r 3 ), and the constraints are: 
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• IF c <min{IF e ,i/IIF C/2 } (25) 

• constraint (3e) , 

« the following constraint according to the 
consider ed basic step 

(p 3/ qj, r°) e [e, fj x [e & f g ] x [e L , f,J for the first 
basic step, (p 4 , q°, r 1 ) e [e s f 5 ] x [c 10 f LC ] x [e X5 f l5 ] 
for the second basic atcp, 

(p 5 , qj, r 2 ) e [e s fj x [e X3 f l2 ] x [e 

is fui f° r the third 
basic step, (p 6/ q l 2 , r 3 ) g [e 7 f 7 ] x [e 13 f 13 ] x [e 17 f i7 ] 
for the fourth basic step, each of these basic 
steps being the combination of six linear 
constraints, 

• and for each relevant scenario: 

a first respective inequality, (10f), <1.2f), 
<14f), and (16f), for each of the first, 
second, third, and fourth basic steps, 
and a second respective inequality, (llf), 
(13f) f (15f >, and (17f ) , for each of the 
first, second, third, and fourth basic 
steps . 

Segmentation coefficients x ara then inferred 

from coefficients y through the change of variable 
defined by equations (20) , (21), and (22), 

Hereafter, IF C , 0 , IF Cil , IF C , 2 , ir c , 3 , IF C , 4 , IF Cr5r 

IF C , 6 designate the values of the unknown obtained 
respectively by the first step, the two basic steps of 

the second step, and the four basic steps of the third 
step . 
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One solution IF C of the system of the equations 
(3e), (23b), and (lOf) to (17f) is then: 
IF_ = min IF_ 4 

Thus, for the downlink, the scale factor LF C used 
during the 8 radio frames affected by compressed mode 
can therefore be inferred from this solution: 



Transmission power is proportional to 1/LF C during 
these eight frames, and proportional to 1/LV IL during 
normal mode frames . 

In the uplink, it is recalled that resolving the 
system allow only the segmentation coefficients to be 
determined, whereas the scale factor is assessed for 
each of the radio frames by resolving system (2b) . 
Transmission power is then adjusted radio frame by 
radio frame and is proportional to 1/LF. 

In the downlink, and during the eight frames of 
the global interval involved in compressed mode, rather 
then having a constant scalo factor LF C , it is also 
possible to choose a scale factor LF c ,F, m/ which is 
variable depending on the duration Fe{l,2,4,8} of the 



TTI interval and/or the number m <= lo,l, of 



the TTI interval. 

For this purpose, GF t for t€ { 0, 1, m , 7} , designates 
a gain affecting each of the radio frames numbered t, 
and NF a normalized scale factor, independent of gains 
GFt • The scale factors LF c ,r,i» allowing to maintain 




8 



F 
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transport channel balancing are then given by the 
following equations: 

VFe {1,2,4,8} Vme{o,w|-l} LP^ (2 6) 

Vme{0,l,. ,7} DF^^GF m (27) 
Vm. {0,1,2,3} DF,,„ = c 0 ra GF, a + «£ >GF 2ffl+l (28) 

Vm^to^DF^^fbr^GF^ (29) 



DF b,° = E a t ' GF t (30) 
t-o 

Gain GF t is such that the gain, with respect to 
normal mode, required for maintaining service quality 

LF 

during frame number t is equal to GF t - "^T ■ Tnus ' only 

the proportion between gains GF t is relevant. 
Furthermore, the following constraint (31) is added in 
particular to provide an upper limit to GF C and remove 
inde termination when gains G*\ and scale factor NF 
together tend towards +oo while keeping the same 
proportions , 

Vte{0,l,.„,7} 0 < GF t <: 1 (31) 
Also, LFHIN c ,t,m is defined as the minimum value of 
scale factor LF c , F , m for transport channels with a TTI 
interval duration of Fed, 2, 4, 8} during the TTI 
interval of index m involved in compressed mode. If Pi 
designates the maximum puncturing rate of transport 
channel i and i.C T(F,m) designates the sat of transport 
channels with TTI interval duration F allowed to 
transmit during their TTI interval of index m in 
compressed mode, then: 
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LFMIN F = max 

Then, constraint (3d) should be replaced with 
constraint (32) below: 

VF g {1,2,4,8} Vm c {<U,..,|} U^. > LFMIN.^ ( 32 ) 

Final ly, for any frame Le{0, 1, 1 ) , the 
corresponding equations (lOd) to (l*7d) should be 
replaced with equation (33) below: 

'C^ 2 •Z2 / tirtodZ^LF c ,l,t*2i / t^PtNdata (33 ) 

The result is a system comprised of equations (2 6) 
to (33) and (4d) to (9d) the unknowns of which are NF, 
CF 0 , GFi, GF 7 , as well as segmentation coefficients 

x (see (19) ) , The resolution of this system consists 

in maximizing the function r i.e. in minimizing 

max GF t 

the maximum power for the global interval. 

As this system is not linear, it cannot be 
resolved by the simplex method. However, a numerical 
method is applicable. £.g., starting from an initial 

value ? of the unknowns (with P € K 33 ) , a series of 
iterations is then performed each consisting in doing 
the following operations: 

i. one or several directions u (u e R 33 ) of 
variation are determined for each determined 
direction of variation u, 
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by: 



ii. a scalar quantity X is determined e*o that 

P + X • u satisfies all constraints, tha 

NF 



scalar quantity X maximi zing 



max GF t 



tii- if, for nonG of the directions of variation 
NF 



max GF t 



can be increased signif icantly, the 



current value of P is the solution, 

otherwise, one of the variation directions u 

is selected, and P + X • u is substituted for 

P, X then being the scalar quantity 

corresponding to the direction u of 
variation; then step (i) is started again. 

The initial value of P can for instance be given 

NF = LFMINc and GF 0 = GFi - - GF 7 = 1; 
VL s {0,1 7} a c • 



u =0 

Vm g {0,1} Vt e {0,1,23} K J^- , 

LP. 



w»0 



Vme{0,U,3}Vte$),l} ^ 



u«0 



It should be noted that the determination of the 
directions of variation can be done by the Powel 
method, also called multidimensional directional set 
method* This method is described in the publication 
already mentioned, titled "Numerical recipes in C", 2nd 
ed., pp. 412. The selected direction of variation is 
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then typically that given by the greatest increase of 

NF 
max GT. 

oa:t£7 

Furthermore/ to determine X, all that has to be 
done is substitute, in each equation, the coordinates 

of P + X ■ u for those of P . 

After substitution, the function to be maximized 

NF 

then becomes the maximum function from eight 

max GF t 

rational functions of X (i.e., eight ratios of two 
polynomials of X) . It is possible to find a partition 
of [0/ +oo [ in a finite number of intervals so that 
this function is one of thesa eight rational functions 
for each of the partition intervals. Determining this 
partition is the same as looking for rational function 
zeros and poles, which is a known problem. 

Each equation of the system, for each interval of 
the partition, then becomes an inequality for a 
rational function of X. Each equation then determines a 
finite union of intervals for X, this union being 
included in the considered interval of the partition- 
By intersecting these unions Tor each equation, another 
finite union of intervals is obtained Lhat is included 
in the considered interval of the partition, Finding 

NF 

the maximum of on this finite interval union is 

max GF t 

the same as finding the maximum of the rational 
function corresponding to the considered interval of 
the partition. This is a known problem, consisting in 
particular in determining the zeros and poles of the 
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derivative of this rational function. Then/ all that 

has to be done Is to proceed in the same way for each 

interval in the partition, and select X, from the 

determined maxima, giving the greatest value of 

NF 
max GF t 

Another heuristic method for resolving the system 
of the equations (26) to (33) and (4d) to (9d) consists 
in performing one or several iterations comprising all 
or part of the following steps, starting from an 

initial value P of the unknowns: 

i. Factors DFF,m are calculated depending on the 

current value P of the unknowns by means of 
equations (27) to (30) , then the DF Ffjn factors 
thus calculated are "frozen", then using the 
simplex method, the system of the remaining 
equations (26), (32) to (33) and (4d) to (9d) 

is resolved, where the unknown is (nF, x), x 
being the segmentation coefficients as 
expressed by equation (19) , This resolution 
is done in the -same way as previously for 
equations (3d) to (17d) . The segmentation 
coefficients resulting from this resolution 
are substituted for the current segmentation 

coefficients in P . 

ii . For the current value P of the unknowns, for 
any frame number t€ (0, 1, V } , a factor A t is 
calculated using the following expression; 

f 1 

^DF M -a t - Z w +DF 4 ^ 4 -b^ Z 4 ^ v4 +DF 1J-f> a Z IliTBdi +DF U -Z u J 
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Then, the following substitutions are 
performed in P : 

GF t <- ^/|max^-[ for te{ 0,1,.,., 7) 
a t <- ssr* ' A ' for te{0,l,.„,7) 

U=0 

b - _t_J fQr t e={0, l,2,3}me(0,l} 

c » <_ _gt ; K-2.t for te{0,l}me<0,l,2,3} 

U sO 

Hereabove, the symbol <- means that the 
right-hand member is substituted for the 
left-hand member. Substitutions are made by 
calculating, firstly, ail new values 
depending on the current values, then, 
secondly, by substituting the new calculated 
values for the current values. 

iii. For the currant value P of the unknowns, a 
new value of NF is calculated, which, when 
all other unknowns are frozen, is the 
greatest one verifying all equations of type 
(33) . For each scenario 3CN and each frame 
number be 1 0, 1, 7 } , equation (33) gives an 
upper limit for NF. The new value of NF is 
then the smallest of these upper limits* 
In the optimization problems that have been 
exposed, the function to be maximized is LF C 
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NF 

(respectively ), Indeed, the rate 

max GF t 



LF 

(respectively — ~ - GF t } corresponds to the power gain 
LF 

required for maintaining, with respect to normal mode, 
the service quality for the global interval affected by 
compressed mode, i.e. frames 0 to 7 (respectively 
during frame t€ {0, 1, 7 } ) . Maximizing LF C (respectively 
NF 



max GF T 



) is therefore the same as minimizing power by 



distributing the energy to be transmitted over the 
longest possible time, i.e. the global interval, and 
minimizing the total number of DTX symbols when the bit 
rate of the composite channel is at a maximum for the 
global interval, Interferences caused are then better 
distributed over time. Furthermore/ it is advantageous 
to minimize the variance of segmentation coefficients 
because unequal segmentation results in degradation of 
reception due to loss of time diversity. Also, instead 

NF 

of maximizing LF C (respectively ), provision is 

max GF h 

made for maximizing a function increasing with LF C 
NF 

(respectively ) and decreasing with the variance 

max GF t 

0SCS7 

of segmentation coefficients. This function is for 
instance : 

/ ^ A , t 1 



(respectively 



t ;0 t-0 
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NF 



_ GF - r. • £ k - - H ■ g (b t - %f - r. • g (=, - 

max GJ: t t =o t=o t-o 

0<tS7 

) 

where T a/ r b , and T c , are positive constant©. 

In this function, the terms in 2 (a t - h0 , 

t=D 

J] (b t - / and/or J] (c t - J^) 2 can be replaced by any 
t=o ' * t-a 

decreasing expression of the variance of segmentation 

KF 

coefficients, and LF C (respectively ) by any 

max GF t 

NF 

increasing expression ot LF C (respectively )• 

max GF, 

It is also possible, instead of using such terms 
in the function to be maximized, to add to the aquation 
system constraint equations providing upper limits for 

S k " %1 > 2 fct - %J . and/or £ ( c t ~ ^ ' * r any 

other expression representative of the variance of 
segmentation coef f icient s, and to maximize LF C for the 
new system comprising these additional constraints, 
presuming the new system still has aU least one 
solution. 

Finally, it is obvious that throughout this 
document the considered variations of transmission 
power are variations for maintaining transport channel 
service quality when switching from normal mode to 
compressed mode and/or when composite channel bit rate 
is varying. They do not comprise: 

- variations resulting from fast power control, 
performed with a period that is shorter than the radio 
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frame, and allowing to trace radio channel fadings as 
well as variations at interference level, 

- nor variations for correcting the approximation 
dona by assuming that the maximum bit error rate BER 
only depends on the mean Eb/I ratio. 

Finally, it will be noted that for the two 
entities at the ends of the radio link in compressed 
mode to use the same segmentation coefficients, these 
coefficients are either calculated by one of both 
entities, which entity transfers them to the other 
entity, or calculated according to the same algorithm 
by both entities. 

4, Brief Description of Drawings 

Fig. 1 shows a transmission chain for the uplink of 
a third generation telecommunication system, such as 
defined by Lhe 3GPP group; 

Fig. 2 shows a transmission chain for the downlink 
of the third generation telecommunication system; 

Fig, 3 illustrates a compressed mode wherein one 
multiplexing frame is compressed; 

Fig. 4 illustrates another compressed mode wherein 
two successive frames are compressed; 

Fig, 3 shows examples of transport channels A, B, C, 
and 0 of prior art; 

Fig. 6 shows the transport channel A of Fig. 5 
after unequal segmentation according to the inventive 
method, the transport channel B of Fig. 5 with 
transmission postponing of one of its transport blocks, 
the transport channel C of Fig. 5 coded according to 
the reduced bit rate coding mode and the transport 
channel 0 of Fig. 5; 

Fig, 7 shows the transport channels A, B, C, and D 
of Fig. 5 with a variation of the rate matching ratio 
for a TTI interval of maximum length; and 

Fig. 8 shows the transport channels 8 and C of 
Fig. 5 after unequal segmentation and rate matching 
according to tha invention. 
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Radio frame 0 Radio frame 1 Radio frame 2 Radio frame 3 

(normal mode) (compressed mode) (normal mode) (normal mode) 




FIG. 3 

Radio frame 0 Radio frame I Radio frame 2 Radio frame 3 

(normal mode) (compressed mode) (compressed mode) (normal mode) 




FIG. 4 
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FIG. 5 
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FIG. 6 
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FIG. 7 
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1 • Abs tract 

This invention relates to a method for generating 
a compressed mode affecting a composite channel 
comprising at least two transport channels. According 
to the invention, an unequal segmentation step of the 
transport: channels is performed* This segmentation step 
assigns, for the same transport channel , to each of 
data segment, a data count determined depending on at 
least one segmentation coefficient:. At least two of 
said data segments from the same data block having been 
assigned by said segmentation have distinct data counts 
This invention is implemented in particular in the 
field of third generation telecommunication systems for 
taobiles , 

2 . Representative Drawing 
Fig, 6 



